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EDITORIAL NOTE 


This, the fifth, volume of the Encyclopedia a'tid Dictionary of Medicine and Sv/rgery carries the 
work from Inulin to Lumbar Puncture, and contains 908 subject-headings. It also completes 
the first half of the whole work. The outstanding article, containing seventeen subdivisions by 
some twelve or thirteen authors, is that on Labour ; and there is also a series of papers dealing 
with the Larynx and its Diseases. 

Of articles of more than 1000 words there are forty-seven. These include the various 
subdivisions of the two large groups headed Labour and Larynx respectively, as well as con- 
tributions on Invalid Feeding^ Iris and Ciliary Body^ Jaundice^ Diseases of Joints^ the Physiology 
and Surgical Affections of the Kidney^ Diseases aiui Injuries of the Knee-Joint^ Diseases of the 
Lacrinuxl Apparatus, Lardaceous Degeneration, the Crystalline Lens, Leprosy, Leucocythcemia, 
Leucocytosis, Lichen, Life Insurance, the Physiology and Diseases of the Liver, and Lumbago. 
New articles have been added dealing with Cleidotomy, Iodine and the Iodides, and the X-Rays 
in Leukcemia, 

There are sixty-nine articles of less than 1000 words but of at least ten lines in length. 
These include contributions on such subjects as Inulin, Inunction, Inversion, lodism, Iodoform, 
Ionic Action, Ipecacuanha, Iritis, Iron, Irrigation, Irritants, Isomer and Isomeric, Isotonic, 
Jaborandi, Jacksonian Epilepsy, Jalap, Jaws, Juniper, Kalmlana, Kava, Kephir, Keratin, Keratitis, 
Keratosis, Kino, KjeldahVs Method, Knee-Joint. Kramerioe Radix, Labia, Lactic Acid, Lagophthalmos, 
Lanoline, Laparotomy, Laryngismus Stridulus, Latah, Latent, Laundries, Laurocerasi Folia, 
Lavage, Lavender, Lead, Lecithin, Leeches, Lemhert Suture, Lemon, Leontiasis Ossea, Leptothrix, 
Lesion, Leucine, L.G.B., Ligaments, Lmseed, Lijmna, Liqum, Liquorice, Lithium, Lixiviation, 
Lochia, Lodging-Houses, and Lopez Root. 

There are 792 subject-headings and short paragraphs dealing with a great variety of matters. 
In order to show their diverse character, I may name a few. There are definitions or short 
explanations of Inversion, Invertins, Involution, loderma, loda/Iiilia, lodothyrin. Iridectomy, 
Irideremia, Iridocinesis, Iridodesis, Iridodialysis, Iridodonesis, Iridoplegia, Iridotomy, Irrespirahle 
Gases, Isadelphia, Ischaemia, Ischiadelphia, Ischialgia, Ischiocele, Ischuria, Isobars, Isogens, Iso- 
therms, Isotropy, Ispaghula, JacqnemieS s Test, Jactitation, Janiceps, Jaw-Clonus, Jecorin, Jejunostoniy, 
Jensen! s Pump, Jensen! s Tumour, Jigger, Jiu-Jitsu, Jumpers, Justo- Major, Justo- Minor, Kahleds 
Disease, Kala-azar, Kalmuck Idiocy, Kaposi s Disease, Kataphoresis, Kehrer’s Oqwration, Keratolysis, 
Keratoma, Kernig^s Sign, Ketones, Kiestine, Khufs Evil, Kimhonosis, Klikuschi, Knacker, Kneijpism, 
Kocheds Oq^eration, KopliPs Spots, KorsakofTs Symirome, Kraui'osis, Kromskop, Kntubuth, Lgfdtome, 
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Lahyrinthy Lac^ Lacing-Liver^ Lacs^ Lactams^ Lacteals^ Lactuca^ Lcehrm^ Lagnesisy Lah^ Theory^ 
Laloo^ Lamhdcucism, Laminaria Tents^ Langhans* Layer^ Lanugo^ Lapis^ Larval^ Laterad^ 
Lathyrism^ Latrines^ Laudable^ LaveravUs Bodies^ Layman^ Leather Dressing^ LegaVs Disease^ 

{ 

Legitimacy^ Leiter^s CoU^ Lerrmiscus^ Lentigo^ Leontiasis Hystrix^ Le Pita, Leptocepkaly^ Lerema^ 
Leschenoma^ Lesser^a Triangle^ Leste^ Leucohlaats^ Leucoma^ Leucomaines, Levurine^ Lie, Liernur 
System, LigaPs Line, Liman Cure, Lime Test, Limosis, Liouvillds Icterus, Lipase, Lipuria, 
Lisfrcmds Amputation, Listerism., Littlds Disease, Living Skeletons, Lohengulism, Loco Disease, 
Loreta's Operation, and Lues, 

It will be evident, therefore, from these details, that the Encyclopedia and Dictionary 
continues to show in this volume the characteristics of the earlier ones. The purely Dictionarial 
part endeavours, without striving after the degree of copiousness attained by some works which 
are Dictionaries only, to give the meaning of every medical term which is at all likely to puzzle 
the general practitioner in his reading of current medical and surgical literature ; while the part 
which constitutes the Encyclopedia consists of articles which are authoritative, coming as they do 
from the pens of men who are experts in their various departments. 

J. W. BALLANTYNE. 

July 8, 1907. 
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ENCYCLOPEDIA AND DICTIONAKY 
OF MEDICINE AND SURGEEY 


Inulin. — A carbohydrate ( 6 CgH^Q 05 ,H 20 ) 
closely allied to dextrin ; differing from it, 
however, in containing la3vulose instead of 
dextrose molecules ; it is a white powder and 
is contained in clecampgine {Inula helenium)^ 
colchicum, arnica, dandelion, etc. ; iodine turns 
it yellow, and it is converted into sugar by its 
own special fernient and not by diastase. See 
Physiology ; Food and Digestion {Food^ Carbo- 
hydrate^. 

I n U n Ct ion. See aim Pharmacology ; 
Syphilis {Treatment of Secondary Syphilis by 
Mercury^, — Inunction consists in the applica- 
tion of a medicinal substance to the skin in 
such a manner as will lead to its absorption. 
Various diseases, both of a local and general 
nature, may be treated by this method. Of 
these, perhaps the best illustrations may be 
found in the use of mercury for syphilis, cod- 
liver oil or other fatty substance in cases of 
markedly impaired nutrition, and olive or other 
oil in certain cases of chronic rheumatism. 
The beneficial effects accruing from such use 
of oils are not sufficiently appreciated. In the 
cases that are materially improved by this 
treatment the benefit is probably explained 
by the influence of the oil on the local, and 
it may be general derangement of fat metabolism 
in the body. No matter what the nature of 
the case may be there arc certain elementary 
points to be attended to. These can be stated 
shortly (i.) A preliminary stimulation and 
softening of the skin by heat in the form of 
hot water immersion is of great service in 
furthering the efficient absorption of the drug. 

(ii.) The oily fluid or the ointment should be 
thoroughly rubbed into the selected part at bed- 
time, the friction being mainly from below up- 
wards, and continued for ten to twenty minutes. 

(iii.) Thereafter the limb or other part of 
the body should be covered with a layer of 
VOL. V 


flannel more or less impregnated with the 
substance, and left in contact over night. The 
parts are thoroughly washed in the morning, 
and the treatment continued at the discretion 
of the physician. 

Lately additional interest has been given to 
this subject by the strong expression of opinion 
by various writers to the effect, that, so far 
as mercury is concerned, the system becomes 
impregnated with it, not by a process of 
cutaneous absorption, as has long been held, 
but by a process of volatilisation. Recent 
clinical experience, it may be added, lends a 
good deal in support of this belief. The 
methods recently introduced consist in applying 
to the surface of the chest, as a kind of under 
vest, a specially prepared cloth containing a 
mercurial preparation in its interior. The 
advantages of this manner of administration 
from a point of view of cleanliness are apparent, 
and if a more extended experience confirms its 
efficiency, the older system of inunction will 
probably give place entirely to it. 

I nvasfi nation. See Intestines, Sur- 
gical Affections of {Intestinal Obstmetion^ 
In tmsuscejdion ) . 

Invalid Feeding:. 

Introductory 2 

General Preparation of Food . . 2 

{a) When Juices are Retained — 

Roasting^ Grilling^ Bakiiig^ Boil- 
ing, and Frying ... 3 

(lI) When Juices are Extracted — 

Stewing, Braising, ami Soup- 
nuiking ..... 4 

General Serving of Foods — 

Including Nasal and Rectal Feeding . 5 

Milk and its Products — 

Whey, Koumiss, etc. . . . b, 7, 8 

Eggs ' 8 
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Preparbd and Prbdigkstbd Foods . . 9 

Pbptonised Foods 10 

Food in Pyrbxial States . . .12 

Beverages, Meat Teas, Extracts, 

Juices . . . . 12, 13, 14 

Food in Convalescence . . .14 

Milk Puddings, Fish, Soups, Meats, 

Vegetables .... 15-23 

Food in Old Age .... 23 

Soups, Fish, Vegetables, Fruits . 23-26 

Special Cookery for Diabetes . . 26 

Salisbury Diet 31 


See also Diet; Digestion; Diabetes Mel- 
litus ; Food ; Gastro- Intestinal Disorders of 
Infancy ; Gout ; Infant Feeding ; etc. 

Introductory. — The nutritive constituents of 
food, their relative values, and the factors which 
modify individual requirements in health, have 
already been considered in the article on “ Diet ” 
(vol. ii.). In disease, as in health, we must 
have regard to the functions of food, as buildim/ 
material, fuel, and suppliers of energy ; and we 
have here also to consider the modifying influence 
of age and sex, height and build, and the amount 
of work or rest to be indulged in, and any 
personal peculiarities in the requirements of 
each individual case. But, above all, we must 
remember that if the palate, or the sense of 
sight or smell be oftended, no matter what the 
nutritive value of a food may be, the food is 
valueless ; and as the most frequent cause of 
offence lies in a want of knowledge of certain 
practical details in the manner and preparation 
of foods, the scope of this article will be mainly 
limited to noting these points. Every practi- 
tioner should possess some knowledge of cookery. 
It is idle for the practitioner to recommend 
certain food-stuffs without taking all necessary 
precautions to ensure that the manner of their 
preparation is suited to the palate as well as to 
the physiological capacity of the patient. Yet 
such recommendations are by no means rarely 
made. While in many houses where there is 
a thoroughly competent housewife or a trained 
nurse, any directions regarding the manner of 
preparation of egg flip, sweetbread, or the 
cooking of an oyster, may be superfluous, other 
cases are only too numerous where, if the 
practitioner has not the practical knowledge to 
enable him to give his instructions in detail, the 
patient suffers in consequence. To illustrate : 
The following instructions for an egg flip are 
frequently given: — “Beat up an egg; add a 
little milk, a little sugar, and a stated quantity 
of brandy.’^ What is the result'? For lack of 
the requisite straining of the mixture the 
second or third mouthful taken by the patient 
may include the streaky, tenacious portion 
known as the trend, which is to many people 
BO nauseating that no more egg flip will be 
takei\Rt that time or for many a day thereafter. 
And in same way with many other dishes. 


General Preparation of Food. — Cooking 
increases the digestibility of food-stuffs by 
exercising a mechanical, chemical, and anti- 
parasitic effect on the food, and it is of great 
importance in ordering a diet for an invalid 
that the physician should understand at least 
the main principles by which the food is pre- 
pared. 

The mechanical action is a twofold one : the 
prolonged heat acts by softening hard tissues 
and by preparing tough tissues for mastication. 
Also, as the functions of digestion and assimila- 
tion are best carried on at a blood heat, one 
object of cooking is to raise the food to a 
suitable temperature, and thus spare the bodily 
energies as much as possible. 

The chemical changes taking place act on the 
meat substances by transforming the connective 
tissues into gelatine, the proteids of the meat at 
the same time developing odorous substances 
which impart flavour and stimulate the appetite. 
The starch granules are broken up and prepared 
for the action of the saliva, and the cooking 
converts some of the starch into dextrine and 
even into maltose. These chemical changes 
can be further carried on by the addition of 
some of the pancreatic ferments, which trans- 
form the albuminous substances into peptones, 
and also act on the starches, and carry on 
the further transformation of the starches into 
soluble sugars. These more complicated changes 
are further considered under the Predigested 
and Prepared Food section (see p. 9). 

Not the least important action of cooking is 
the destruction of the parjisites and pathogenic 
bacteria of disease that may occur in the food. 

The effect of different degrees of heat on 
albumin is the keynote to all the various culinary 
methods, which are variations of one another 
depending on whether the meat juices are to be 
retained or extracted. 

(а) When the meat juices are to be retained 
there is, first, a preliminary case hardening of 
the albumin by intense heat ; after which, 
cooking proceeds at a lower temperature, rising 
in the interior of the meat just to the coagulating 
point of albumin. This object may be carried 
out by any of the following methods : — 

(i.) Roasting, Grilling, Baking. — The heat 
being radiant heat and hot gases. 

(ii.) Steaming and Boiling. — In this the heat 
is hot water. 

(hi.) Frying, Wet or Dry. — This process is 
carried on by hot oil or hot oil and conduction. 

By following these methods we retain all the 
nutritive, sapid qualities within the portion, 
leaving none of them, or very little, in the 
medium used. 

(б) If the juices are to be extracted from the 
meat the result is a stew or a soup. 

Stewing first extracts the juice and then cooks 
the meat in it, and is thus conducted slowly 
and over a long time. 
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Soup-making aims at extracting as much as 
possible, and therefore begins in the cold, never 
being above about 160° F. 

These various processes will now be referred 
to in some detail. , 

A. When the Meat Juices are Retained 

Roasting. — In this method of cookery the 
meat is cooked by the radiant heat of a fire from 
a large glowing surface free from smoke. The 
meat is exposed to this heat, within a few inches, 
for five to ten minutes, and is basted with 
melted dripping, the surface albumin being 
coagulated to the thickness of a sixpence. After 
this has taken place the meat is removed | to 
1 ft. farther from the fire, and the cooking 
process is continued slowly at a greatly reduced 
temperature, the meat being slowly cooked in 
its own juices. 

If the heat is too great the hardened case is 
apt to crack, allowing the juices to escape. To 
prevent this the meat is basted with hot dripping, 
which prevents charring and cracking of the 
surface. If properly done this fat does not soak 
into the meat. Although the surface heat is 
very great, the heat in tlfe interior of the joint 
should not be much above the coagulating point 
of albumin, and any rise above this renders the 
meat less digestible, the albuminous matters 
becoming hard and horny. 

The inside parts of a properly roasted joint 
are the best for a weak digestion. 

This process recpiires a quarter of an hour per 
pound for beef and mutton, but longer for veal 
and poultry. The meat loses weight from ex- 
pulsion of water. 

Baking . — Joints of meat can be well cooked 
in the oven of an ordinary kitchen range or in a 
gas cookery, and the results are very similar to 
roasting. If the heat of the oven is not properly 
regulated the results are different, the meat 
being richer and more indigestible, and it has a 
different flavour. This is owing to the process 
being conducted at too high a temperature after 
the preliminary case hardening. 

Broiling., Grillinep or Brandering. — This is a 
similar process to roasting, and is admirably 
adapted for quickly cooking a chop, steak, and 
kidney, fish, fowl, or mushroom, etc. 

A clear and smokeless fire is required, and is 
carried on by holding the article to be cooked 
over the fire. 

The object is the same — the formation of a 
surface skin of coagulated albumin, and the 
retention within this of all the juices of the 
meat. To avoid breaking this coagulated layer 
steak tongs should be used instead of forks for 
turning the meat. 

In this form of cooking the process is so 
rapidly carried on that there is not much time 
allowed for softening the food, so that, unless 
the meat is very tender, this process is not to be 
recommended. 


Boiling and steaming as described here con- 
sists in cooking meat, fish, or vegetables either 
with hot water or steam, with a view to retain 
in the meat all the flavours, and is the opposite 
of soup-making, which aims at withdrawing the 
meat juices. Here, again, the first step is to 
coagulate a surface layer of albumin by plunging 
the joint into a large pot of boiling water, to 
which has been added a handful of salt. This 
is done on account of the boiling-point of salt 
water being higher than that of fresh water. 
The formation of this hardened case takes about 
seven minutes ; the pot should then be with- 
drawn and kept at the side of the fire, not even 
simmering. This method is not only much 
more economical, but the meat is very much 
more tender if the cooking is slowly conducted 
over a period of five or six hours. The best 
method of slow cooking is by steaming the 
article of food in its own juice ; this can be 
done most satisfactorily in a Warren cooking 
pot. This is a pot consisting of three compart- 
ments connected l)y a steam chimney. Water 
is put into the lowest pot, in the second the 
meat and its flavourings, and in the top the 
vegetables. The food is thus cooked by steam ; 
all the juices of the meat are retained ; and the 
meat will bo found to be much more succulent, 
tender, and digestible than if simply boiled in 
water. If the boiling is carried to excess the 
meat is ‘‘boiled to rags,” but this only means 
that all the connective tissue has become 
gelatinised, and the muscle fibre remains as 
tough as leather, and may often be recognised 
unchanged in the feeces. 

The boiling of vegetables aims at softening 
the cellulose and rendering it tender and 
digestible ; it also opens up the starch granules, 
so that the saliva can get at them, and converts 
some of the starch into dextrine. Vegetable 
proteids, when in the form of legumin, are not 
coagulable by heat, so overcooking is not so 
injurious, but merely entails a waste of fuel. 

Green vegetables and rice are eaten on account 
of the salts they contain. Therefore, unless 
they arc steamed, or the water in which they 
are boiled is kept as stock for soup, the best 
part of their substance is thrown away. Steam- 
ing has the further advantage of preserving the 
shape of the vegetable or fish, and of therefore 
presenting it in a more appetising form. 

Frying is boiling in oil, but as practised in 
this country is a dirty and wasteful method, 
being usually a combination of broiling and 
scorching. There are two forms. In dry 
frying — which is our national form of frying — 
a shallow frying-pan is used, and the food is 
either cooked in its own fat or with the aid of 
sufficient fat to prevent burning. It is only 
suitable for fatty food like herrings and sausages, 
but the products of this form of frying are 
often greasy, and for many persons exceedingly 
indigestible. 
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Wet frying or sauteing is properly boiling 
in oil. For this there is required a deep pan 
of clarified dripping or of olive oil. If the 
process is properly carried out the food is 
deliciously cooked and absolutely free from 
grease. The temperature of the fat is im- 
portant; when fat is placed on the fire and 
reaches 212“ F. (the boiling-point of water), it 
bubbles and makes a hissing sound due to a 
small portion of the water in the fat becoming 
steam and being got rid off. Fat, however, 
does not boil until it has reached a much higher 
temperature. At a temperature of 340" F. 
a slight bluish vapour is given off, and this is 
the time when if a piece of bread be dropped 
in, it becomes brown in a second or two, and 
on being taken out of the fat, almost instantly 
loses all its greasy appearance. If the fat gets 
hotter and begins to boil, a state of affairs to 
be avoided, it begins to smoke and decompose. 

The principle on which the success of frying 
depends is that at the moment of contact with 
the almost boiling fat a thin film is formed over 
every part of the surface of the fish or other 
object to be fried, and all the juices and flavours 
are retained. The food is kept in until it has 
a golden brown colour, when it is removed from 
the oil bath. It may look greasy for a moment, 
but this drains off very quickly if put on a piece 
of paper near the fire, and it is absolutely free 
from grease when it appears at table. If the 
object to be fried is coated with egg and bread 
crumbs the crumbs should be very fine, and 
firmly pressed down to prevent the grease 
adhering to the surface and by being absorbed 
by it. 

The best substance to use is second quality 
of olive oil, or roast beef dripping ; clarified 
lard should never be used, as the other media 
for frying are as easily obtained and are much 
better. 

B. When the Juices are Extracted 

Stewing and braising are processes by which 
meat and poultry can be prepared and served 
in the most tender condition possible. 

Stetoing aims at making an extract of the 
nutritive juices of the food, which are then used 
for cooking. A low steady heat is wanted, and 
since nothing is lost in this process it is one of 
the most economical ways of preparing food. 
The meat is chopped into convenient sized 
portions, seasoned (if there are bones they also 
are broken up and put into the pot), the whole 
is covered with cold water, and a tight-fitting 
lid put on to the pot, which is placed near the 
fire, but never allowed to boil. The old saying, 
** A stew boiled is a stew spoiled,” is a true one. 
If vegetables are to be added they are best put 
into the pot after the meat is half done. The 
flavours of the vegetables are lost with too 
continuous cooking. The more slowly the stew 
is cookid the better it is done. Tough meats 


are rendered more digestible by the addition of 
a little vinegar to loosen their fibres and to 
convert them into acid albumoses. 

Braising is slow cooking in a closed vessel, 
the meat being just covered with an extract of 
animal and vegetable juices instead of water, 
and so the flavour of the meat is improved. 
This method is best adapted for foods somewhat 
insipid in themselves, like veal and poultry. At 
the end of the process the meat should be 
browned, and this is carried out by having a 
concave lid in which hot cinders can be placed, 
or it may be done by radiation before the fire. 

Soiq^-rnakiiig. — This, like stewing, proceeds 
upon the principle of extracting as much as 
possible from the materials, the extraction being 
effected by the use of a considerable quantity 
of water at a very moderate heat extending 
over a long period. 

The simplest form of soup-making is that 
of making beef tea (p. 13). 

The meat is cut up into several pieces to 
expose as large a surface to the water as 
possible ; the solvent power of the water is 
increased by the addition of a little vinegar, 
and the temperature must never rise over 
160“ F. 

As vegetables require a very much greater 
heat than this to soften them, they should 
either be first boiled, and then the meat should 
be added ; or the steamed vegetables should 
be added when the soup is almost ready. 
Flavouring herbs should be put in at the last 
moment. In all soups made from meat great 
care should be exercised in the removal of fat. 
This is best done by the soup being made the 
day before it is required, and poured into a 
basin and carefully skimmed when cold. 

Varieties of Sour. — Stock. — This is the 
simplest form of soup, and is the product of 
the mysterious stock-pot. This vessel should 
receive all scraps of meat and vegetables that 
are over from the preparation of other dishes. 
It stands constantly at the side of the stove, 
gradually concentrating its contents, and it> 
requires to be brought to the boil every day 
for five minutes to prevent fermentation. It 
should also be cleaned out every third or fourth 
day in case of the stock going sour. This stock 
can be used for many soups, for the basis of 
gravy, and, instead of water, in stewing and 
boiling meat. 

The next variety of soup is that which is 
made on the lines of a good Scotch broth of 
meat and vegetables either boiled in weak stock 
or with water; this is known in France as 
pot-au-feu, and here the boiled meat is intended 
to be eaten either with or immediately after the 
soup. 

A stronger extract than pot-au-feu is grand 
bouillon, in which to the meat and vegetables 
are added bones and connective tissue for the 
sake of the gelatine. This, when cold and 


INVALID FEEDING 


6 


strained, forms a slightly firm jelly, which can 
be cleared and flavoured in many ways. 

A still richer form of soup is one which to the 
grand bouillon, extract or puree of roast meat, 
fowls and vegetables have been added, and this 
is known as a consomme^. This is, of course, 
most albuminous. 

In framing a diet, due weight must always 
be given to the composition of the particular 
soup indicated. 

General Serving op Food for Invalids 

If the patient is always objecting to the food, 
it is quite possible that the manner in which 
the food is served is responsible for the patient^s 
fastidiousness. 

Everything should be served as daintily as 
possible, the dishes, glasses, and traycloth being 
thoroughly clean. We must remember that to 
most invalids the meals are the events of the 
day, and too much care cannot be taken to 
ensure that everything regarding the food 
should be done in as attractive a way as possible. 
Patients should not as a rule be consulted as to 
their meals, but there should be an endeavour 
to discover beforehand what the patient likes. 
Any particular fancy as to sweetness or other- 
wise should be remembered. Untouched food 
should never be left in an invalid’s room, but 
should be put aside in a cool place, and no food 
should be cooked or prepared in the invalid’s 
presence if it can be done elsewhere. Food 
should never be tasted, or cooled by being blown 
upon, as these disgust the patient. 

In the case of helpless, 'patienU who cannot 
feed themselves nourishment may be given by 
the spoon, or the feeding cup. When the patient 
is very helpless a useful device is to pull out 
the cheek, by inserting the finger between the 
gum and the cheek, and then introduce the 
fluid nourishment slowly at one side. A tea- 
spoon is the most convenient size of spoon for 
child feeding, and a dessert-spoon for the adult. 
As to drinking cups, the shape made with three 
handles is very convenient for the patient to 
use when feeding himself ; but when the services 
of a nurse are required, a small boat-shaped 
feeding cup with a curved spout and about 
three inches of rubber tubing attached is the 
most useful. In the latter case great care must 
be taken to maintain thorough cleanliness of the 
apparatus in use. 

In feeding with a spoon or feeding cup it is 
certainly easier for the patient to have the head 
raised if it is permissible \ the nurse in these 
cases passes the left arm under the pillow on 
which the patient is lying, and gently raises the 
head. 

Nasal feedirig is called for in some cases of 
insensibility, melancholia, or other variety of 
insanity, and after tracheotomy. This method 
of supplying nourishment is very important. 
Half a pint to a pint of fluid food can be given 


at one time. The apparatus is simple; the 
small glass barrel of a urethral syringe has 
about 10 inches of narrowish rubber tubing 
attached. This is well oiled, and is passed 
gently along the floor of the nose in a backward 
and slightly outward direction ; it slips over the 
posterior surface of the velum palati, and from 
thence into the pharynx and gullet. Patients 
soon become tolerant of this method. The 
nutriment is slowly poured from a jug in the 
glass receiver held directly over the patient’s 
face. 

Rectal Feedlwj , — Nutrient enemata are most 
valuable in certain circumstances, enabling 
the patient to hold out and to maintain his 
strength until the crisis that called for their use 
is over. Life may be maintained by rectal 
feeding alone for several weeks if all due pre- 
cautions are taken with regard to it. As the 
large bowel possesses powers of absorption, but 
very slight if any power of digestion, the food 
given in this way must liave the ingredients 
transformed into that state which is most easily 
absorbed. If this is not attended to, the 
nutrition will be defective, and a very trouble- 
some irritative state of the bowel is induced 
which may become an insuperable obstacle to 
further successful treatment of the case. 

The foods selected for rectal feeding must, 
therefore, be bland and easily absorbed. Pre- 
digested albumin and starch, and also fat in 
the form of an emulsion, are all absorbed in thb 
rectum. Therefore peptonised beef tea, pep- 
tonised milk gruel, or maltine and peptonised 
milk, are all most useful forms of food. If pe^> 
tonised food is not at hand, two tea-spoonfuls of 
liquor pancreaticus should be added to a 3-ounce 
enema of beef tea or of milk gruel shortly 
before its injection. Wine or spirit can also be 
added, and are to a certain extent absorbed. If 
the patient is suffering from pyrexia, grape 
sugar may be added to the enemata to supply 
the fuel food required. 

A good enema for occasional use is — I egg, 
2 table-spoonfuls of milk, and a table-spoonful of 
brandy, well beaten up together. 

The following special rules should be observed 
in the administration of a nutrient enema. 
(See also “Enemata,” vol. iii. p. 119.) 

1. Two to two and a half ounces is the average 
size of an enema for an adult. More is apt to 
set up peristalsis. 

2. The enema should be injected slowly and 
gently. 

3. The temperature of the enema should be 
lukewarm, about 105" F. 

4. The nozzle of the syringe should be 
lubricated with oil or vaseline, and care must 
be taken in the introduction of the syringe that 
the same spot of mucous membrane is not 
pressed upon each time. After injection there 
should be gentle pressure over the anus with 
a soft pad. 
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5. Care must be taken that the rectum does 
not become loaded with fajces. A preliminary 
washing out the bowel with tepid normal saline 
solution (75 per cent. NaCl) at least once in 
twenty-four hours is very desirable. 

6. A few drops (5 to 20 mins.) of tinct. opii 
given in every second enema is useful when the 
enema is retained with difficulty, and also as a 
prophylactic measure. 

7. Not more than one enema every six hours 
should be given if possible. 

Recourse may be had to the use of various 
forms of nutrient suppositories. Of these tliere 
are many excellent forms of prepared nutrient 
suppositories now in the market, which can be 
used to alternate with the home-made peptonised 
materials. It is advisable to bear in mind that 
the sediment from some of these preparations 
may possess rather more irritating properties 
than home-made preparations. Hence the groat 
value of the occasional douching of the bowel 
above referred to. 

Milk 

A thorough understanding of the chief points 
to be attended to in the administration of milk 
is very important, as it is so often the chief and 
only agent we have to fall back upon in cases of 
illness. 

Good milk should contain 3 to 4 per cent, of 
fat. Its freshness and purity are essentials. 

Milk should be obtained fresh twice daily, 
and should never be kept standing in the sick- 
room. It very rapidly becomes contaminated 
by bad air and emanations of decomposing 
substances, and thus soon loses its freshness. 
It should be brought into the sick-room in very 
small quantities, and should be kept covered. 
Unless the source of the milk is beyond suspicion 
the milk should be boiled or scalded. 

Boiling most readily kills the germs, but 
unless a patient likes boiled milk it is almost 
impossible to get him to take it. 

Bailed Milk , — If the milk is to keep some 
time it must be boiled when quite fresh. This 
is best carried out in a lined saucepan that has 
been rinsed out with water, or in a milk-can 
standing in a saucepan of boiling water. 

The fire must be clear to avoid smoking. 
The milk must not be brought to the boil too 
slowly or it will curdle ; and for the same reason 
it must only boil for a few minutes. As boiled 
milk that has been kept for several hours will 
not stand being boiled again, and hot boiled 
milk is more palatable than cold, therefore one 
has to fall back on sterilising or Pasteurisation 
of the milk to avoid waste. This consists in 
keeping the milk at a temperature of about 158* 
F. for twenty minutes ; this is sufficient to kill 
most germs, but not the spores nor the lactic 
acid producing bacteria. This form of cooking 
does not alter the flavour of milk. 

There are many sterilisers in the market, and 


the process is fully described under “Infant 
Feeding (vol. iv. p. 389) ; but it can be 
roughly done for occasional use by placing the 
milk in a deep jug and standing it in a pan of 
water, the water standing at a higher level than 
the milk. Boil the water for twenty minutes, 
but do not let the milk boil. This does not 
alter the flavour of the milk. 

The amount of milk that should be taken per 
diem by a sick adult person in bed, when milk 
is the sole diet, is about four to five pints. 

The possible disadvantages attendant on milk 
administration are, as a rule, easily overcome. 
Of these the more important are difficulties in 
connection with its curdling. In health, the 
normal curd usually readily redissolves in the 
alimentary canal ; in illness, either from the 
want of digestive agents, or over-acidity of the 
stomach, a hard firm curd may form, which is 
an irritant to the whole intestinal surface, 
producing pain, flatulence, diarrhoea, or consti- 
pation, and may be discharged unchanged in 
the stools in some cases. This hard curd may 
be very dangerous in intestinal ulceration, as 
after typhoid. To avoid this the milk may be 
simply diluted to a tfiird or a half by some 
mineral water, such as potash. Seltzer, soda, or 
an aerated plain water ; or it may be diluted, 
and the formation of anything but a fine granular 
curd prevented, by mixing the milk with barley 
or toast water. 

Clear Barley Water 

2 oz. pearl barley (Robinson’s). 

1 pint boiling water. 

Rind of half lemon. 

Sugar to taste. 

Method . — Wash barley well and put into a 
jug with thinly peeled rind of a lemon, and a 
little sugar. Pour freshly-boiled boiling water 
on barley. Cover jug and stand till cold. 
Strain, and it is ready for use. 

Thick Barley Water 
(Barley can be used twice.) 

2 oz, pearl barley. 

2 pints cold water. 

Rind and juice half lemon. 

Sugar to taste. 

Method . — Wash the barley well, put it into 
a saucepan with cold water to cover it. Bring 
the water to the boil and then pour it aw'ay. 
Rinse the barley with cold water and rinse out 
the saucepan. (This is to blanch the barley, 
and if it were not done, the colour of the water 
would be dark.) Return the barley to the 
saucepan with two pints of cold water and the 
thinly peeled rind of half a lemon. Simmer 
slowly for two hours, strain, sweeten, and strain 
in lemon juice. This is served hot or cold. 
Time, two hours. 

Note . — Omit the lemon juice if it is to be 
mixed with milk. It is a refreshing drink and 
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a favourite with most invalids : a useful diluent 
for milk. 

Toa^t Water 

1 slice crust of bread. 

1 pint cold water. 

Method, — The crust of bread is better than 
slice, as it does not turn sour so soon. 

Toast well on both sides until dry and nicely 
browned — not burnt. Have the fresh cold 
water in a jug, and break the toast into pieces 
and put into it. (If the water is poured on to 
the toast, it would be thick and not clear.) 

Cover the jug, and let the toast remain 
soaking until the water is the colour of sherry 
wine. Strain and serve cold. This makes a 
refreshing drink with a little lemon juice added, 
and is also a useful diluent for milk, breaking 
up the curd. 

If the patient is troubled with symptoms 
of acidity, an alkali such as carbonate of 
magnesia, as much as will lie on a sixpence, 
or a third part of lime-water may be added. 
This neutralises the acidity, and also prevents 
clotting. 

Diarrhoea coming on while patient is on a 
milk diet is usually due to curd, and the above 
methods will usually stop it. The following 
can also be tried : — 

Flavoured Milk 

J oz. ground rice. 

I pint milk. 

Sugar. 

A few pieces of cinnamon. 

Mix the milk with the ground rice, pour into 
a small lined saucepan, allow it to simmer by the 
fire for half an hour. Do not lot the milk boil 
over, and stir occasionally with a wooden spoon. 

Sweeten to taste. Add some little bits of 
cinnamon stick, and serve hot or cold. 

Rice, tapioca, and sago can be used in the 
same way. The flavouring can be varied with 
cloves or nutmeg. 

If constipation is present it can generally be 
overcome by the adding 3j of soda bicarbonate 
to the diluted milk, or by diluting some of daily 
allowance of milk with Vais or Vichy water. 

Whey. — If milk is badly tolerated even after 
diluting, whey is often available, and can be 
made very palatable. It is a pleasant stimulant 
drink food ; the milk sugar in it gives a certain 
food value, and this can be increased by the 
addition of one tea-spoonful or more of lactose 
added to the pint. The absence of curd makes 
it easily digestible. Whey can be made in the 
following ways : — 

Whey 

1 pint new milk. 

1 tea-spoonful of rennet (Mackay’s is tasteless). 

Method, — Warm the milk in a basin to a 
lukewarm temperature (blood-heat, the tem- 
perature of new milk), and stir in the rennet. 


Let it stand in a warm place about fifteen 
minutes, until the curd forms and the whey is 
quite clear. When cool, break up curd and strain 
off the whey through a piece of clean muslin. 

Lemon Whey 

J pint milk. 

1 table-spoonful lemon juice. 

Sugar to taste. 

Prepare as wine whey, using lemon juice 
instead of sherry wine. Time, five minutes. 

Wine Whey 

1 gill of milk. 

^ gill sherry wine. 

1 lump of sugar. 

Rinse out saucepan ; put in milk and sugar, 
and bring to the boil. When boiling, add the 
wine and the milk will curdle. Let it boil 
again and strain through a piece of muslin. 

Cream Whey 

This can be added to the ordinary whey or to 
the wine whey. 

Add two table-spoonfuls of cream to half pint 
of whey. 

Cream is most useful in cases where feeding 
up is required, due to its large quantity of fat. 
It may be added to whey to increase the 
nutritive value of infants’ food when attempting 
to make an artificial mother’s-milk. 

It is very largely used in invalid cookery and, 
in the dietary of the aged to supply the place of 
oily fat food, and is added to soups, fish creams, 
blanc-manges, etc. 

Again, cream is of great use in the dietary of 
the diabetic, taking the place of milk and whey. 

Skim milk is an excellent beverage in pyrexial 
states where fresh milk is too rich. 

Batter Milk, — This is slightly more digestible 
than ordinary milk. The lactic acid present 
shows there must be a diminution of lactose, 
and this makes it valuable (vol. ii. p. 358) in 
the thirst of diabetes. 

Koumiss — Fermented Mards Milk, — This pre- 
paration has been used with a certain amount 
of success by consumptives in Russia. The 
secret of the cure is that the milk is slightly 
fermented, highly digestible, and large quantities 
can be taken without producing dyspepsia. The 
Russian mode of cure is to rise early and to take 
a glass of koumiss every half hour, with the 
exception of two hours preceding dinner and 
supper. 

Kephir is a similar product prepared in the 
following manner from cow’s milk : — 

Kephir 

3 gills new milk. 

One small piece sugar. 

I gill boiling water. 

German yeast size of a nut. 

Quantity for each pint bottle. 

Take the milk as new as possible. Fill the 
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bottle nearly full of milk and water, and put into 
each a small piece of yeast and a lump of sugar. 

Cork them tightly with new corks and fasten 
them down securely with wire. (The corks 
should be soaked for some time before being used.) 
Keep in a warm place, and shake them two or 
three times a day for from four to six days. 

This becomes very effervescent, and unless 
great care is used in opening a considerable 
quantity may be lost. 

Koumiss and kephir are both more easily 
digested than ordinary milk, and owing to the 
destruction of a part of the sugar they are use- 
ful in various disorders of the digestive tract. 

“Protene,” the pure caseinogin from milk 
prepared as a flour, can now be obtained in the 
form of bread and biscuits (see vol. ii. p. 358). 
“Plasmon,’* a somewhat similar product, obtained 
from the proteids of milk in the form of a 
granulated soluble powder, is a recent useful 
addition to invalid dietetics. It can be added 
to gruels, meat teas, puddings, etc. 

Milk Bugar^ or lactose, has the advantage of 
not being very sweet. It may be added to milk 
soups or other liquids to increase the food value 
without appreciably altering the flavour. 

Eggs. — Next to milk an egg is one of the 
most valuable articles of an invalid’s diet. Its 
composition is as follows : — 



Water. Proteid. 

Fat. 

Ash. 

White 

. 85-7 

12-6 

0-25 

0-59 

Yolk 

. 50-9 

16-2 

31-75 

1-09 

The ash 

is exceedingly rich 

in an organic iron 


compound and phosphorus, hence its acknow- 
ledged usefulness in the dietary of children in 
chlorosis. 

The excellence of an egg depends upon it 
being perfectly fresh and properly cooked. If 
cooked too long it becomes indigestible, but a 
lightly cooked egg is as digestible as a raw one. 

Raw eggs can be served in the following 
ways : — 

Prairie Oyster 

1 fresh egg. 

1 table-spoonful of vinegar. 

Put the vinegar into a small cup and break 
the egg into it. Serve at once. This is a very 
digestible way of serving an egg, and it is very 
cool and refreshing. 

The next three recipes give the way of making 
up raw eggs into nourishing stimulant drinks. 
By adding nutmeg, cinnamon, or lemon juice 
the flavour can be altered. 

Egg Drink 

1 egg. 

1 tea-spoonful sugar. 

1 table-spoonful sherry wine. 

1 teacup of milk. 

Beat up the egg, add to it the wine and 
sugar, and beat together with a fork slightly, 
and strain through a fine wire strainer. 


Heat the milk in a small saucepan, and when 
almost boiling pour it on to the egg, stirring all 
the time. Serve hot. 

This can be made without wine, flavouring 
with cinnamon or lemon juice. The yolk of 
the egg only may be used, and soda water 
instead of milk. 

Plain Egg Flip 

I teacup of milk. 

I tea-spoonful of sugar. 

1 white of egg. 

Boil the milk or make it thoroughly hot; 
beat up the white of egg to a stiff froth. Pour 
the boiling milk over the white of egg, stirring 
all the time. Add sugar to taste, and serve. 

Rich Egg Flip 

1 white of egg. 

1 table- spoonful of cream. 

I table-spoonful brandy. 

Sugar to taste. 

Beat up the white of egg stiffly. Add to it 
the brandy and cream, with a little sugar if 
wished. Mix very thoroughly and serve. 

Cooked eggs may b^ served by themselves in 
several ways. 

Boiled Egg 

Put enough water into a small saucepan to 
entirely cover the egg. Allow the water to 
boil ; lower the egg gently into it. Draw the 
pan to the side of the fire, and allow the water 
to simmer slowly. Cook the egg for to 4 
minutes, then lift out and serve at once. If it 
is allowed to stand it becomes hard. 

Poached Eqq 

1 egg. 

Boiling water. 

Lemon juice. 

Pinch of salt. 

Bound of toast. 

Break the egg into a cup, keeping the yolk 
whole. Into a small saucepan of boiling water, 
add a pinch of salt and a squeeze of lemon juice. 
Draw [the water to the side, and when just off 
the boil slip the egg carefully into it. Cook 
slowly for three minutes, when the white should 
be quite set. Lift it out with a small fish slice 
or perforated spoon, and trim off any ragged 
edges of white. Place on a sejuare of newly- 
made toast and serve at once. 

If required, this egg can be made richer by 
being served on buttered toast, or a little hot 
cream poured over it. Also, a poached egg 
served on two table-spoonfuls of carefully pre- 
pared spinach is a very nice dish. For method 
of preparing spinach, see p. 22. 

Runibled Egg 

1 egg. 

1 table-spoonful milk. 

Pepper and salt, 
oz. butter. 

A piece of toast. 



INVALID FEEDING 


9 


Heat in a small saucepan the milk. Pour 
into the hot milk the egg beaten up in a cup 
with pepper and salt. 

Stir quickly over the fire until it begins to 
thicken ; remove it then from the fire, and con- 
tinue stirring until it forms a creamy mixture. 

Put on a piece of newly-made toast and serve 
at once. If cooked too long, or allowed to 
stand, it becomes leathery and indigestible. 

Baked Eyy 

Grease a china or paper ramequin case 
thoroughly ; into this carefully break an egg. 
Add pepper and salt and a tea-spoonful of cream. 

Place in a moderate oven and bake three or 
four minutes until lightly set, and serve at once. 

Eggs also form the basis of omelets, custards, 
soufl[l(3S, and are added to many farinaceous 
puddings to improve them. 

Prepared and Predigested Foods 

These are mainly of two kinds : (a) those in 
which there has been a predigestion of the 
carbohydrates with malt; {b) those in which 
the albumins have been converted into peptones 
and the carbohydrates into more soluble sugar, 
these changes being effected by the action of the 
active ferments of the pancreatic juice. 

The so-called prepared foodR are those sold by 
the manufacturers as suitable for babies and 
invalids. Their right to this description consists 
in their containing a certain quantity of malt 
which possesses the power of converting insoluble 
starch into glucose and grape sugar. 

In all these foods the malt is mixed with some 
variety of baked flour. The proportion of sugar 
and the presence or absence of milk (desiccated) 
are the varying factors in their composition. 
Those made with desiccated milk possess a 
higher nutritive value, and corresponding care 
must be taken in their administration when 
taken dissolved in milk. On the other hand, 
prepared foods in which milk is not an ingredient 
must be made up with milk. Those made 
with milk are decidedly more palatable than 
those mixed with water. 

There are numerous brands of this class of 
food now in the market, many of which are 
distinctly valuable in practice. While it is im- 
possible to enumerate all the varieties, reference 
may be made to Allen Hanbury’s, Benger’s, 
Mellin’s, and Savory & Moore’s, as these are 
the brands which the writer can safely recom- 
mend from personal experience. 

They are all taken mixed with fresh milk. 

Of the Allenh'ury series the third food is the 
best suited for invalids. Nos. 1 and 2 are 
prepared with desiccated milk, and though 
very satisfactory for young infants, the taste 
of them for adults is not quite so palatable. 
No. 3 has only a certain proportion of its 
starch converted into a soluble carbohydrate ; 


this leaves some starch (although cooked and 
rendered easy of digestion) for the digestive 
powers to act upon. This may with advantage 
be used as an intermediate food during con- 
valescence when the digestive powers are slowly 
regaining their function. The great advantage 
of having a large choice of malted foods lies in 
the fact that the patient can get a certain 
change in the flavours and dishes even when 
on a very restricted diet. 

By the use of malt, either in the form of a 
malt infusion or the extract of malt, many 
patients who experience much difficulty in 
digesting the starchy constituents of food, will 
find that they can do so quite comfortably. 

The following valuable recipes may be men- 
tioned : — 

Malt Infusion (Sir W. Roberts’ recipe) 

Crushed malt, 3 oz. 

Cold water, | pint. 

Mix the malt thoroughly with the cold water 
in a jug. Let the mixture stand nine hours. 
Decant off* the licjuid carefully, and strain this 
through muslin until it comes out clear and 
bright. 

This has a colour like dark sherry, and a faint 
maltish taste. 

It should be freshly made as it is liable to 
ferment. 

Malted (Iruel 

The gruel may be made of any of the fari- 
naceous substances — oatmeal, Quaker oats, 
farina, arrowroot, barley, or lentil flour, prefer- 
ably those from prepared flours. For method 
of making gruel, see p. 15. 

When cool enough to swallow add the malt 
infusion or an extract of malt. About one 
table-spoonful of the infusion or a tea-spoonful 
of the extract is sufficient to digest a plateful 
of gruel. The action is very rapid, and in a 
few moments the gruel becomes thin from the 
transformation of the starch into maltose. 

Several such dishes can be made out of invalid 
food that form a pleasing variety. Any invalid 
food can be used as a basis for these recipes; 
Benger’s food is especially well adapted for it. 

Invalid Food 

1 oz. of “ invalid food.” 

4 table-spoonfuls of cold milk. 

^ pint of boiling milk. 

Mix the food into a paste with four table- 
spoonfuls of cold milk. Add this gradually to 
the half pint of milk, which should be almost 
boiling ; keep stirring all the time. 

Set aside in a warm place for about twenty 
minutes. Then boil the whole for a minute, 
stirring all the time, and strain if necessary. 

This can now be taken as an invalid food or 
used in the making of various dishes, and the 
recipes are those given by Benger. 
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Custard Pudding 

\ pint of the “ invalid food made with milk. 

2 eggs. 

2 tea-spoonfuls of sugar. 

Prepare the food as in the given direction on 
the tin. After it has been allowed to cool add 
to it the sugar and the eggs well beaten. 

Pour into a small greased pie-dish, and bake 
in a moderate oven from ten to fifteen 
minutes. Flavouring, such as nutmeg, cinna- 
mon, or grated rind, may be added. This may 
be served hot or cold. 

Batter Pudding 

\ pint of the “ invalid food ” made with milk. 

2 eggs. 

1 pinch of salt. 

Take the prepared food and give it a final 
boiling. Let it cool slightly, and add the salt 
and eggs well beaten. 

Pour the mixture into a well-greased basin, 
cover with greased paper, and strain slowly for 
half an hour. Do not fill the basin too full, as 
the pudding will rise. When ready, it will be 
firm to the touch. 

It can be served with sugar, preserves, or 
meat gravy. 

Blanc-niange 

\ pint of “ invalid food ’’ made with milk, 

3 tea-spoonfuls of corn-flour. 

2 tea-spoonfuls sugar. 

Flavouring, vanilla or lemon. 

2 table-spoonfuls of cream. 

Mix the corn-flour and sugar in a basin and 
gradually add the food, mixing well together. 
Pour into a saucepan and stir over the fire 
until boiling. Boil for five minutes. Add the 
flavouring and cream. 

Pour into a wetted mould, and put into a 
cool place until set. When ready, turn out and 
serve with stewed fruit. 

Invalid Food Jelly 

i pint of “ invalid food ” made with milk. 

1 oz. French leaf gelatine. 

2 tea-spoonfuls of castor sugar. 

Make the invalid food according to directions. 
Add while hot the gelatine, and stir over the 
fire until dissolved. 

Add the sugar and any suitable flavouring, 
such as port or sherry wine. 

Pour into a wetted mould until set. 

Turn out and serve cold. 

Peptoniskd Foods 

Peptonised foods should only be employed 
when it is necessary to assist the digestive 
organs for a time, by giving the alimentary 
canal some degree of physiological rest. As 
soon as the digestive organs have regained their 
vitality their use should be abandoned. Dr. 
Fothergill tells the story of the Nottinghamshire 
farmer whose son had been largely fed on 


peptonised food, who said, “It is just making 
a pauper of his stomach, doctor, and as a 
ratepayer he knew that paupers would not 
work if they could help it. 

Pepsin and dilute HCl may be used to 
predigest proteid food, but it is more con- 
venient to employ liquor pancreaticus, as it 
has less effect on the flavour of the food. 

In preparing food by means of pancreatic 
ferments there are many reliable preparations 
that can be used. Liquor pancreaticus 
(Benger’s) and Fairchild’s zymine peptonising 
tubes may be mentioned. It is well to 
remember that the ferments must not be 
added if the temperature of the food is higher 
than 140° F. Roughly speaking, this is a 
temperature that will not scald the mouth. 
If a greater heat is applied the ferment is 
destroyed. 

The extreme solubility of predigestive pro- 
ducts, whether starch or albumin, makes them 
appear thin and watery ; but to a delicate 
invalid without an appetite this is an improve- 
ment, as the sensation of thickness is generally 
much objected to. 

If peptonised foods are prepared with care 
there is no reason why these foods should have 
an unpleasant taste and smell. The following 
methods of preparation of different predigested 
foods may be commended : — 

Peptonised Milk 

Milk, 1 pint. 

Water, | pint. 

Liquor pancreaticus, 2 tea-spoonfuls. 

Bicarbonate of soda, 20 grains small 
tea-spoonful). 

After allowing the milk to stand, skim the 
milk. Dilute the skimmed milk with ^ pint 
of water, heat to a temperature of 140° F. 

Mix with the warm milk 2 tea-spoonfuls of 
liquor pancreaticus and 20 grains of bicarbonate 
of soda. 

The mixture is poured into a covered jar, 
with cosy over it, and put near the fire. Let 
this stand for 1^ hours. 

Bring the mixture to the boil for two to 
three minutes to arrest any further fermentative 
action, which makes the milk unpalatable. 
Now add the cream that was removed, and it 
is ready for use. 

Cold Process. — Mix the peptonising agent in 
cold water and cold milk as usiial, and immedi- 
ately place the bottle on ice, without subjecting 
it to any heat. 

When needed pour out the required portion, 
and use in the same manner as ordinary milk. 

It is recommended to try the milk prepared 
by the cold process in those cases in which food 
is not quickly digested after ingestion, and in 
which the digestive functions are impaired, or 
even practically suspended. It has been found 
in many such cases that the peptonising 
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principle exerts sufficient action upon the milk 
in the stomach to ensure its digestion and 
proper assimilation. If the milk so prepared 
be not well borne, or any evidence appear of 
its imperfect digestion, it should be sufficiently 
predigested — peptonised — by the usual warm 
process. 

Milk by the “ cold process ” is especially 
suited for dyspeptics and persons who ordinarily 
find milk indigestible. This milk has no taste 
or evidence of the presence of the peptonising 
agent. 

Effervescent Peptonised Milk . — Put some finely 
cracked ice in a glass, and then half fill it with 
cold Apollinaris, Vichy, or carbonic water as 
preferred, then quickly pour in the peptonised 
milk and drink during effervescence. 

Peptonised milk may be made agreeable to 
many patients by serving with a little grated 
nutmeg, sweetened or flavoured with a little 
brandy, etc. 

Peptonised Gruel . — The gruel may be made 
from any farinaceous article in common use — 
oatmeal, Quaker oats, farina, arrowroot, barley, 
pea or lentil flour. 

The gruel should be well boiled. It is placed 
in a covered jar when it is below the tempera- 
ture of 140T. Add li(juor pancreaticus in 
proportion of 1 table-spoonful to 1 pint of 
gruel ; and the jug is covered and kept warm 
as before. After standing for two hours, boil 
the mixture for five minutes and then carefully 
strain. 

The pancreatic ferments have two actions on 
the farinaceous matters : — 

1. The starch of the meal is transformed 
into sugar. 

2. The albuminoid matters are peptonised. 

Peptonised Milk Gruel . — This was very highly 

spoken of by Sir \V. Roberts. It is an artifi- 
cially digested milk, and forms a complete and 
highly nutritious food for weak digestions. 

A thick gruel is made from any farinaceous 
material (see p. 15). 

To the boiling gruel add equal quantity of 
cold milk. This will then have a temperature 
of about 140'’ F. 

To each pint of gruel and milk add 3 tea- 
spoonfuls of liquor pancreaticus and 20 grs. of 
sod. bicarb. 

Let it stand covered in a warm place for two 
hours, boil for five minutes, and then strain. 

The bitterness of the predigestive milk is 
almost completely covered in this peptonised 
milk gruel, and most invalids will take it with- 
out the least objection. 

Peptonised Milk Lemonade 

Juice of 1 lemon. 

1 table-spoonfid of sugar. 

1 gill peptonised milk. 

1 gill eflervescing water. 

Some small pieces of ice. 


Fill a small tumbler one-third full of cracked 
ice. Add the water, lemon juice, and the sugar 
to the ice, and then fill up the glass with milk. 

Pep^tonised Milk Punch* — Take a small 
tumbler, and fill it about one-third full of 
finely crushed ice; pour on to this a table- 
spoonful of St. Croix rum and half a table- 
spoonful of brandy, then fill the glass wdth 
peptonised milk, stir it well, sweeten to taste, 
and sprinkle over the top of the mixture a 
little grated nutmeg. 

Peptonised meat broths and teas can be made 
in the following manner : — 

^ lb. lean beef finely minced. 

1 pint water. 

20 grains bicarbonate of soda. 

I table-spoonful of li(pior pancreaticus. 

Mix together and simmer slowly for IJ hours; 
when it has cooled down to 140'’ F. add liquor 
pancreaticus. Keep it warm under a cosy for 
tw^o hours ; occasionally shake it up. Then 
decant oft* the liquid portion and boil for five 
minutes. This has a relative value in nitro- 
genous materials almost ecpiivalent to milk. 
The beef tea can be seasoned with celery seed 
cooked in the tea, or vegetable flavourings can 
bo added by placing a small muslin bag con- 
taining some carrot, turnips, parsley, onion, in 
the tea while cooking, and afterwards removing 
it. If desirable, the tea can be thickened by 
the addition of a roux (paste) made with a little 
baked flour (p. 13). 

In addition to home-made peptonised beef 
teas and juices there are a large number of 
reliable proprietary medicines, of which may 
be mentioned Armour’s nutrient wine of beef 
peptone ; Benger’s peptonised beef and chicken 
jelly ; Brand’s beef, mutton, veal, and chicken 
peptone; and Fairchild’s panopeton. This latter 
preparation claims to present bread and meat 
in a perfectly soluble form ; it is certainly very 
palatable. 

Messrs. Savory and Moore have manufactured 
for the use of invalids and convalescents a very 
palatable form of peptonised cocoa and milk, and 
also a concentrated peptonised milk and coffee 
(cafe zylak). These are delicious preparations, 
and can be much enjoyed even by people who 
cannot take cocoa or coffee in any other form. 

Recently a new preparation called somatose 
has been placed on the market. It claims to 
be a very concentrated and partially digested 
proteid substance, the albumin being mostly 
converted into albumose. It is a yellowish 
powder freely soluble in water, and forms 
almost a tasteless solution. It is useful in 
increasing the nutritive value of beef tea, etc. 
to which it may be added. 

Peptonised Soups, Blanc-itianges, and Jellies . — 
With a little ingenuity a variety of peptonised 
dishes can be obtained by preparing soups, 
blanc-manges, and jellies with peptonised ele- 
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ments. There is no difficulty in doing this if 
it is always remembered that if any peptonised 
fluid is used it must be boiled in order that the 
action of the ferment may be arrested. 

For soups, use peptonised gruel (p. 11) 
instead of water. For the making of blanc- 
manges (p. 16), peptonised milk is added to 
the cream. For jellies, mix the liquor pan- 
creaticus with gelatine, the flavouring matter 
to be employed in the proportion of 2 tea-spoon- 
fuls to the pint ; allow it to stand for 1 1 hours 
in a warm place, and then check tlie further 
action by boiling. (For jellies, see p. 16.) | 

Peptonised Oysters \ 

Take half a dozen large oysters with their juice 
and half a pint of water. Heat in a saucepan 
until they have boiled briskly for a few minutes. 
Pour off the broth and set aside. 

Mince the oysters finely, and reduce them 
to a paste with a potato masher in a wooden 
bowl. 

Now put the oysters in a glass jar with the 
broth that has been set aside, and add — 

Liq. pancreaticus, 2 tea-spoonfuls. 

Soda bicarb., 15 grains. 

Let the jar stand in hot water, or a warm 
place where the temperature is not above 115°, 
for IJ hours. 

Then pour into a saucepan and add half a 
pint of milk. 

Heat over the Are slowly to boiling-point. 

Flavour with salt and pepper or condiments 
to taste, and serve hot. 

There will be found a few very small pieces 
of the oysters undigested, and these may be 
strained out or rejected in eating the soup, but 
will not be unacceptable to the stomach, except 
in very rare cases. 

The milk will be sufficiently digested during 
the few minutes which will elapse before the 
mixture boils, if heated gradually. 

Be sure to boil the peptonised oysters to 
finish the process. 

Food in Pyrbxial States 

When fever is present, two important indi- 
cations are the supply of fluid in the form of 
pleasant beverages to overcome the dry and 
parched sensations in throat and fauces brought 
on by the high temperature ; and, secondly, 
the administration of a liberal supply of carbo- 
hydrates, which is necessary to meet the 
increased oxidation in the tissues resulting 
from the high temperature. 

With suitable feeding the wasting is less, and 
the patient does not become so reduced, and, 
consequently, the convalescence is more rapid. 

Beverages. — For the thirst the following 
recipes may be given for refreshing drinks, but 
they all have a very low nutritive value. If 
made with barley (p. 6) or rice water, instead 


of plain water, the value is slightly increased. 
Again, the addition of one tea-spoonful of milk 
sugar or lactose to the pint increases the value 
considerably without affecting the flavour. 

Rice Water. — Take 2 ounces of rice into an 
enamelled saucepan with 3 pints of water, and 
boil for 2J hours. Stir it frequently and skim 
carefully. 

Strain into a jug through a fine wire sieve, 
and rub through the glutinous part, but not 
the hard portion. 

Put ill no flavouring unless ordered by the 
practitioner. 

Apple Water 

1 lb. of apples. 

^ lb. brown sugar. 

1 gallon boiling water. 

Cut up the apples into quarters ; take them 
and put into a jug with the brown sugar, and 
pour the boiling water over it. Let it stand 
until cold ; pulp the apples and the fluid 
through the colander. Bottle for use ; do not 
cork the bottle. Keep in a cool place. 

Apple Toast arid Water. — Toast a piece of 
bread slowly until it, gets quite black. Placed 
in a jug of apple water for three-quarters of 
an hour, then strained, makes a very nice and 
refreshing drink. 

To make Apple Barley and Apple Rice Water. 
—Boil \ 11). of rice or J lb. of barley, blond 
with the apple water, and then strain it. 

In spring and summer rhubarb, green goose- 
berries, black and red currants, and raspberries, 
may all be made into nice cooling drinks if 
used in the same proportion. 

Imperial Drink 

\ oz. cream of tartar. 

Juice of 1 lemon. 

2 table-spoonfuls of sifted sugar. 

Place the ingredients in a jug, and pour over 
a quart of boiling water, and cover until cold. 

Lemonade 

(a) .luice of 1 lemon. 

1 pint of water. 

1 oz. of sugar. 

1 egg- 

Dissolve the sugar in the water ; add the 
juice of the lemon ; beat up the white of egg, 
and add this. 

This makes a very palatable drink with slight 
nutritive value. 

(b) 4 lemons. 

^ lb. of loaf sugar. 

3 pints boiling water. 

Rub some sugar on the rinds of two of the 
lemons until it is yellow. 

Strain the juice of the four lemons ; put the 
sugar and juice into a jug, and pour over the 
water. Cover it until it is cold. 
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Orangeade 

2 oranges. 

Juice of 1 lemon. 

2 or 3 lumps of sugar. 

1 pint boiling water. 

Wipe the oranges with a damp cloth, and 
peel the rind off one of them very thinly. Put 
this into a jug with sugar, and strain in the 
juice from the oranges and lemons. Pour on 
the freshly boiled water. Cover closely until 
cold, and then strain. 

Black Cun'rant Drink 

2 table-spoonfuls black-currant jam. 

1 tea-spoonful arrowroot. 

Take the black-currant jam and boil it in a 
quart of water. Cover it and stew gently for 
half an hour ; then strain it, and set the 
liquor again on the fire. Mix the arrowroot in 
cold water ; pour over it the boiling liquor, and 
keep stirring. Then let it get quite cold. 

(This is a very pleasant drink, and specially 
nice for a rough throat.) 

Malt extracts (see p. 9), with effervescing 
water, are also excellent as beverages. They 
quench the thirst, and supply grape sugar 
(maltose), soluble dextrine, and a small quantity 
of soluble albuminoids. 

Meat Broths and Extracts of Teas. — Meat 
infusions of beef, mutton, veal, and chicken are 
now in considerable demand. These are to be 
regarded more in the nature of pleasant, 
palatable, and stimulating beverages than as 
foods. They may be taken hot, cold, or iced. 
To this class belong the large class of meat 
extracts now in the market — Bovril, Liebig, 
Vigoral, Vimbos, and mutton extracts, e.g, 
Hipi. 

Honie-niade Beef Teas } — In their preparation 
it is well to employ beef from the buttock, 
rump, or thick flank, in preference to shin of 
beef. In the process of cooking the tea must 
not be allowed to boil, otherwise the juices are 
not extracted owing to the insoluble albuminous 
coating formed on the surface of the meat by 
the boiling process. In every case care must be 
taken to ensure that all the fat is removed from 
the surface before serving. 

There are various ways in which the beef tea 
may be thickened, e.g, with egg, tapioca, bread 
crumbs, or baked flour, thus adding much to 
the nutritive value. 

The baked flour is prepared as follows : — 

Baked Flour . — Spread some white flour thinly 
on a dish, bake it in a moderate oven for about 
an hour until it is a delicate cream colour. 
Take it out and place on a sheet of kitchen 
paper ; when cool roll it smooth with a rolling 
pin, pass it through a wire sieve, and then keep 
in a canister or bottle. This may be used for 
thickening meat teas and broths. 

^ Should always be made from freshly killed meat. 


Puddings made with this form of flour are 
more digestible. 

In serving soup to an invalid do not fill the 
cup or basin too full. A thin slice of old bread, 
or a piece of freshly toasted bread, or an un- 
sweetened rusk should be served with the soup. 

The following recipes may be commended. 
A glance at the composition of each will convey 
some idea of their relative value as nutritive 
fluids ; some of them are mere stimulants. 

Very little vegetable flavouring is given in 
the accompanying recipes ; but, if permissible, 
celery seed, or a muslin bag containing a variety 
of vegetables, may be cooked with the beef tea 
and afterwards removed. 

Beef Tea 

1 lb. lean juicy beef. 

1 pint cold water. 

1 small tea-spoonful of salt. 

Method 1. — Wipe the meat with a damp cloth 
and then place on a board, and w'ith a sharp 
knife shred down as finely as possible. Keep 
back any pieces of connective tissue and fat. [It* 

Place in a basin with salt and water, stir it 
well up, and cover the basin with a plate, and 
if time permits let it stand for half an hour. 
Then pour the contents of the basin into a clean 
lined saucepan, place the pan over a slow fire, 
and whisk it well until it almost reaches boiling- 
point ; do not let it hoil. Then draw the pan to 
the side of the fire, put on the lid, and allow the 
beef tea to simmer as slowly as possible for 
about ten to fifteen minutes. Strain through a 
coarse strainer, pressing the meat as dry as 
possible with a wooden spoon. Remove all the 
fat before serving. 

In cases where it is desirable to obtain the 
maximum of extractives in the tea, i.e. to form 
a very stimulating beverage — 

Method 2. — Use the same proportions of meat 
and water, and prepare it in the same way as 
above, but afterwards place the meat in a beef- 
tea jar, and cook slowly in the oven for four 
hours. The jars are strong stone jars with a 
strong screw lid, and can be obtained from Dali 
and Company, Edinburgh. They are made in 
various sizes. 

Caution . — After making beef tea in this way 
the jar must not be opened until the contents 
are cold. If opened before it is cold, the steam 
rushes up and is very apt to scald the cook’s 
face and arms. 

If preferred, chicken, mutton and veal, or 
veal tea can be made in a similar manner. In 
making chicken tea, the legs and dark parts of 
the fowl can be used for soup while the white 
portions can be served in some other way. The 
fillet of veal is the best portion to order. In 
the mutton and veal tea, equal parts of the two 
meats are used ; this gives a very delicate 
flavour, and is much appreciated by many 
invalids. 
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Thick Beef Tea 

(a) I pint of made beef tea. 

1 yolk of egg. 

1 tea-spoonful Groult’s tapioca. 

Warm the beef tea and sprinkle in the tapioca, 
stirring all the time. 

Let it simmer slowly by the side of the fire 
for about ten minutes until the tapioca turns 
quite clear. 

Beat up the yolk of an egg in a basin or cup 
with a fork ; pour the beef tea gradually over it, 
stirring all the time, and it is ready for serving. 

(b) ^ pint of made beef tea. 

1 tea-spoonful of arrowroot. 

1 table-spoonful cold water. 

Mix the arrowroot and water in a small basin 
until quite smooth. Then add it to beef tea 
that is being warmed in a pan, stir, well for a 
few minutes to prevent it becoming lumpy. 
Then simmer slowly for ten minutes. 

Beef-Tea Gruel 

1 table-spoonful fine oatmeal. 

1 gill cold water. 

1 gill beef tea. 

Salt. 

Make the gruel with oatmeal and water, or 
milk, as above. 

When cooked add to it the beef tea, stir until 
quite hot, but do not boil. 

Season to taste and serve hot. 

Beef Purh 

i pint of good beef tea. 

I lb. lean juicy meat. 

Warm in a pan the beef tea that is already 
made. 

Wipe and shred very finely ^ lb. of meat, 
pound it well, and rub it through a fine wire 
sieve. Take a cup and make it thoroughly hot ; 
into the cup put the pounded meat, pour the 
hot beef tea on to it, stir it well up, and serve 
at once. 

Beef Essence . — One pound of meat will make 
one gill of essence. 

Prepare meat as in last recipe, shredding it 
down very finely. Place in a jar with a pinch of 
salt, cover with a strong piece of greased kitchen 
paper. 

Place the jar in a saucepan containing 
sufficient cold water to reach fully half-way up 
the jar, and let it steam slowly for four to five 
hours. 

When ready, strain through a fine strainer 
and press the meat well with the back of a 
wooden spoon to extract all the juice. This 
liquid is thus pure beef juice. 

When cold, this is in the form of a jelly. 

Meat Juices . — This variety of food differs 
greatly in nutritive value from those extracts 
previously mentioned. The meat juice is ex- 


tracted without any heat, and thus a large 
portion of the albumin is present. Brand’s, 
Valentine’s, and Wyeth’s meat juices are all 
excellent preparations, and are to most people 
very palatable. 

Raw meat juice can be prepared in the 
following manner ; its great drawback is its 
decidedly objectionable appearance, which can 
be partially overcome by.^erving in a red glass 
or a cup. 

\ lb. best rump steak. 

I pint cold water. 

Pinch of salt or sugar to taste. 

Prepare the meat in the same way as for Beef 
Puree. Place the shredded meat in a basin with 
water and the salt. Stir it well with a fork, 
cover with a plate, and let it stand f hour, 
stirring occasionally. The liquid will then be 
a bright red colour. Strain through a fine 
strainer, pressing the meat with the back of a 
wooden spoon. 

This should only be made in very small 
quantities, as it very soon becomes rancid. 

A recent patent preparation prepared by 
Brand, and termed Fever Food,” is most 
nutritive ; it consists of essence of beef, eggs, 
cream. In appearance it resembles custard, 
and has a very agreeable flavour which is quite 
distinct from the meaty flavours of the beef 
juices and extracts. 

Milk is the staple food in febrile state. If 
badly borne it may be taken as whey or diluted 
with Seltzer, soda, or potash water. The fat 
present in the milk is most useful, and this 
method of administration of fat is practically 
the only one available, as such patients have 
usually a marked intolerance of other forms of 
fat. In cases with intestinal weakness, e.//. 
typhoid fever and the like, the milk must be 
prevented forming too hard and tough a curd, 
and the measures suggested to remedy this 
should be carried out (p. 6). 

Diet during Convalescence 

As the digestive tract is more or less involved 
ill all cases of acute illness, convalescents may 
all be regarded as dyspeptics for the time being. 
Thus, at first, great care must be taken both in 
quantity and the quality of the food. 

However, the digestive capacity of convales- 
cents varies. There is, for instance, the healthy 
young adult recovering from some sharp attack 
of an infectious fever, in whom the digestive 
organs are only weakened, not organically 
affected. His convalescence is rapid ; he is soon 
capable of eating and digesting everything, and 
in this class of case there is no necessity to try 
and tempt the appetite. The food can be 
simply prepared, the danger is that the patient 
will overeat. On the other hand, we may 
have a delicate child recovering from scarlatina 
complicated by nephritis. Here it would be 
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absolutely wrong if we did not limit the 
quantity, and give very strict injunctions as 
to the quality of the food. 

After typhoid fever, when convalescence is 
thoroughly established, any mass of undigested 
food, potatoes, or a piece of unmasticated 
meat, may be the cause of a relapse by set- 
ting up irritation in some recently ulcerated 
patch. 

At first, in all cases, a continuance of the 
fever diet, of milk and potash, beef tea or meat 
infusions, and acid drinks, is indicated. This 
diet can be gradually extended to include easily 
digestible starches, either in the form of some 
prepared invalid food (p. 9), or as a home- 
made (jrnel^ to which has been added malt 
infusion. 

The two following recipes are useful for 
gruels : — 

Oatmeal Gruel 

1 table-spoonful fine oatmeal. 

I pint cold water. 

Salt or sugar. 

Put the oatmeal into a clean basin, and pour 
the water over it. Cover the basin and let 
it stand for at least half an hour, stirring 
occasionally. Then strain the liquid off into 
a small lined saucepan, and press the oatmeal 
as dry as possible. Stir over the fire until 
boiling, and let it boil from five to seven 
minutes. The thickness of the gruel is very 
much a matter of taste ; if too thick add more 
water, or if too thin use more oatmeal. 

Season with salt or sugar ; wine or brandy 
may be added if required. 

Milk Gruel 

1 table-spoonful fine oatmeal. 

\ pint milk. 

Salt or sugar. 

Made in the same way as last recipe, only 
milk is used instead of water. 

Barley Meal Gruel 

1 dessert-spoonful barley meal, 
pint milk. 

small piece of butter. 

Sugar or salt. 

Mix the milk very gradually with the meal, 
stirring until quite smooth. Take a small lined 
saucepan, rinse out with cold water, and pour 
the barley and milk into it. 

Stir constantly over the fire until boiling, 
'^nd let it boil about six minutes ; season to 
taste, and serve very hot. This is better 
eaten with a little cream. The thickness can 
be regulated as in oatmeal gruel. This can be 
made into a very good drink by making a thick 
gruel with water, then thinning it down with 
port wine; heat thoroughly, but do not boil 
again. 

As the condition of the digestive tract im- 


proves, the desire for food increases, and this 
must, to begin with, be met by giving milk 
jnvddinys, and eggs in the form of drinks, e.g, 
egg flip, etc., or as baked custard. 

In the following recipes for baked milk 
puddings, the eggs can be omitted if desired. 
The presence of eggs in a pudding greatly 
improves its flavour and appearance, but they 
make it richer and more difficult to digest. If 
the pudding is to be made with eggs it is 
always lighter when the white of the egg is 
beaten up separately, as this introduces air into 
the pudding and causes it to rise. 

Care must be taken to thoroughly cook all 
the farinaceous and starchy elements of the 
food. For flavouring, the most suitable are 
fresh lemon rind or juice, grated nutmeg, 
ground cinnamon, and essence of vanilla. 

Water Arrowroot or Corn Flour 

\ oz. arrowroot or corn-flour. 

I pint cold water. 

1 tea-spoonful of sugar. 

Put the arrowroot into a small basin ; add to 
it a ta})le-spoonful of cold water ; break it with 
a wooden spoon until quite smooth. 

Then pour on the rest of the water, mix well, 
and pour into a small lined saucepan. Stir this 
over the fire until it boils and thickens, then let 
it boil for ten minutes to thoroughly cook the 
arrowroot. 

Sweeten to taste, and serve in a cup or small 
basin. 

A little nutmeg may be grated on the top, 
and wine or cream added if wished. 

Milk Arrowroot or Corn Flour 

J oz. arrowroot or corn-flour. 

I pint milk. 

I tea-spoonful of sugar. 

Make in the same way as above, using milk 
instead of water. 

Am'owroot Corn Flour Pudding 

i oz. arrowroot. 

I pint milk. 

1 egg. 

1 tea-spoonful of sugar. 

Make in the same way as arrowroot and milk, 
and thoroughly boil the mixture for five minutes. 
Remove the pan from the fire ; add the sugar 
and any flavouring. 

Separate the yolk from the white ; add the 
yolk to the arrowroot whenever it has slightly 
cooled ; add a pinch of salt to the white, and 
beat it \ip to a stiff froth. Stir this lightly 
into the mixture and pour into a greased pie- 
dish, wiping round the edges of the dish. Bake 
in a moderate oven until well risen and of a nice 
light brown colour. 

Sprinkle some white sugar over it and serve 
at once, as it soon falls if allowed to stand. 
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Sermlina for Grcnmd Eice Pudding 

J oz. semolina or ground rice. 

J pint milk. 

1 egg. 

1 tea-spoonful of sugar. 

Put the grain into a small lined saucepan 
and the milk with it. Stir these over the fire 
with a wooden spoon until boiling, and boil 
for a few minutes until the semolina swells and 
thickens. Remove the pan from the fire ; add 
the sugar and seasoning, and when it has cooled 
mix the yolk of the egg well into it. 

Beat up the white on a plate with a knife 
to a stiff froth and mix thoroughly; pour the 
mixture into a pie-dish and bake for ten 
minutes; sprinkle with sugar and serve at once. 

Rice Pudding 

1 oz. whole rice. 

\ pint milk. 

1 tea-spoonful of sugar. 

1 egg. 

Flavouring, if wished. 

Well wash the rice in several waters ; put it 
into a lined saucepan with cold water to cover 
it ; bring it to the boil and pour the water off. 
This helps to burst the rice more quickly. 

Then pour in the milk and let the rice 
simmer by the fire until thoroughly cooked ; 
then add the yolk of the egg and the white 
as described in the last recipe, and bake in a 
well-greased pie-dish. 

Tajnoca and Sago Pudding 

I oz. tapioca or sago. 

I pint cold milk. 

1 egg. 

1 tea-spoonful of sugar. 

Flavouring. 

If small crushed tapioca or small sago, make 
as in semolina pudding. If not, follow the 
directions : — 

Let the tapioca soak about an hour in a basin 
covered with milk. 

Rinse out a small lined saucepan, turn the 
tapioca and milk into it, and stir over the fire 
until it comes to the boil. Then simmer slowly 
until it turns clear, stirring every now and then 
for about twenty to thirty minutes. 

If it becomes too thick while cooking add a 
little more milk. Then finish ofi‘ the pudding 
with eggs, etc., as in semolina. 

A nice light pudding can be made by cooking 
the sago or tapioca with water instead of milk, and 
adding stewed fruit or claret or port wine to it. 

Baked Breadrand-Butter Pudding 

1 or 2 slices of thin bread and butter. 

1 egg, 

^ pint of milk. 

1 tea-spoonful of sugar. 

A little grated nutmeg. 

Cut some bread and butter rather thin. 


remove the crusts, and cut it into pieces about 
an inch square. Lay these into a small greased 
pie-dish, making the dish just about half full ; 
beat up the egg in a small basin, and add to 
it nutmeg, sugar, and milk. Mix well together 
and pour over the bread in the pie-dish. 

Allow the pudding to stand about ten minutes 
until the bread gets thoroughly saturated, then 
bake in a moderate oven from ten to fifteen 
minutes until nicely browned on the top. 
Sprinkle with sugar. 


1 gill of milk. 

1 gill of cream. 
^ oz. isinglass. 
Rind ^ lemon. 

1 oz. sugar. 


Blanc-ma7ige 


Rinse out a small saucepan and put into it 
the milk, isinglass, and thinly-peeled rind of 
half a lemon. Let this stand by the side of the 
fire until the isinglass is dissolved and the milk 
well flavoured with the Icnioxi. Stir occasionally, 
but do not let it boil. 

Add the sugar, and strain into a basin to 
keep back the lemon rind. Add the cream, 
and stir occasionally 'until nearly cold. If not 
stirred the milk and cream will separate. 

Pour into a small basin or mould that has 
been rin.scd out with cold water, and put aside 
in a cool place to set. Turn out, and serve 
with a little red or black currant jelly. 


Baked Custard 

2 yolks and 1 white of egg. 

4 gill of milk. 

1 tea-spoonful of sugar. 

Flavouring. 

Beat up the eggs in a basin with the sugar 
and flavouring; pour in the milk and mix 
again ; strain the custard into a greased pie- 
dish. Stand the pie-dish in a Yorkshire 
pudding tin with some cold water round it. 

Bake in a moderate oven from fifteen to 
twenty minutes until firm and nicely browned. 

A thin slice of sponge cake may be placed on 
the top of the custard before baking. 


Jellies 

Calf ^8-foot jelly is very troublesome to make 
and to clear, and is no better than jelly made 
from gelatine. 

Wine Jelly 

IJ oz. French sheet gelatine. 

3 gills cold water. 

§ gill lemon juice. 

\ gill sherry wine. 

1 table-spoonful brandy. 

3 oz. loaf sugar. 

Rind of 1 lemon, cut. 

2 or 3 cloves. 

1 inch of cinnamon stick. 

White and shell of 1 egg. 

(The proportion of gelatine is 2^ oz. to 1 quart.) 
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Put all the ingredients into a lined saucepan ; 
whisk until they boil ; remove to the side of the 
fire when the scum begins to rise to the top. 
Cover the top of the pan with a plate, and 
allow it to stand fifteen minutes. Strain 
through a hot jelly cloth, run through three or 
four times till clear, and when cold mould in 
a scalded wet mould. 

Whipped Jelly. — Melt the jelly by standing 
the basin containing it in a saucepan of hot 
water. When dissolved, put into a large basin 
and with a whisk whip it until it is quite cold 
and should become a firm froth and perfectly 
cold. By varying the ingredients in the wine 
jelly a good many different forms can be 
obtained, e.g . — 

Port Wine Jelly. — Take 3 gills port wine, 
1 gill water, and 1 table-spoonful of red- 
currant jelly instead of the sherry wine, lemon 
juice, and the large amount of water. 

Orange and Lemon Jellies, are made by sub- 
stituting orange or lemon juice for the wine. 

Suggested Dietary for a Convalescent 

As it is important for tbfd practitioner to be 
ever ready with suggestions as to what indi- 
vidual patients may partake of, the following 
is a suggested dietary for five days. Doubtless 
in many cases a more rapid return to ordinary 
diet could be made, while in others the changes 
would require to be more gradually effected. 
The patient is supposed to have reached the 
stage when ho is able to digest milk puddings 
when taken in moderation. 

For bread-stuffs — thin slices of toast, the 
crusty portion of a Vienna roll, sweetened and 
unsweetened rusks, toasted sponge finger biscuits, 
rice biscuits, and plain biscuits may be recom- 
mended. 

As the patient advances, eggs, fish, sweet- 
breads, chicken, small birds, rabbit, game, 
follow one another. Then come mince, beef 
quenelles, eye of a tender mutton chop, a 
tender slice from a joint or steak. The patient 
should always be reminded of the necessity of 
eating slowly and masticating well. Vegetables 
must be cautiously allowed at first. 

All meals should be very simple. 

Ist Pay 

7 A.M. — If awake early. — A small cup of 

freshly-made tea with cream, 
and small half slice toast. 

8.30 „ Breakfast. — Saucerful of oatmeal 

gruel with cream, and a little 
piece of Vienna roll — crusty 
part. 

11,30 ,, A teacupful of beef tea un- 
thickened, either hot or cold. 

1 p.M, — Steamed whiting; half slice of 

bread. 

Semolina or ground rice pudding. 

VOL. v 


4 p.M. — Potash and milk with rice bisouit 

or sponge cake. 

A little fruit. 

6.30 „ BengeFs food in any form' (see 

p. 9). 

9 „ Some variety of meat tea or 

infusion. 

2nd Pay 

8 A.M. — Saucerful of hominy porridge or 

barley meal gruel, etc. 

A small cup of tea, toast, and a 
very little butter. 

1 1.30 „ A teacup of chicken tea or a little 
fruit. 

1.30 p.M. — Baked or steamed fish (p. 18). 

Spinach. 

Blanc-mange. 

4 ,, Potash and milk, or a small cup 

of fresh tea, bread and butter, 
and sponge cake. 

6.30 „ Invalid food, or peptonised cocoa 

and milk. 

9 „ Some variety of meat infusion. 

^rd Pay 

8 A.M. — A lightly boiled egg. 

A small cup of tea. 

11.30 „ A teacup of soup, or a little fruit 
and a drink of milk and potash. 

1.30 p.M. — Rabbit. Chicken, roast — 2 slices 

from breast. Pigeon, served 
with bread sauce. 

A small helping of vegetable 
(not potato). 

(Stewed vegetable marrow.) 
Pudding. Apples (cooked) and 
water sago, eaten with cream. 

4 n A small cup of tea, bread and 
butter, and biscuit. 

6.30 „ Invalid food. 

9 „ Some variety of soup. 

^th Pay 

8 A.M. — A piece of boiled or steamed 

haddock, whiting, or sole. 

Tea, bread or toast and butter. 

11 „ Soup or egg drink. 

1.30 p.M. — Sweetbread or tripe. 

Vegetable. Stewed tomato (do 
not eat skins). 

Stewed fruit with custard. 

4 „ Afternoon tea (avoiding rich 

cakes and pastry). 

6 „ Poached egg on toast or spinach. 

Milk and potash. 

9 „ Cup of soup. 

bth Pay 

8 a.m. — A few rolls of well-fried streaky 

bacon. 

Toast and tea. 

2 
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11.30 A.M. — Egg flip, or soup, or milk and 
potash. 

Fruit. 

1.30 p.M. — A small slice of tender roast 

mutton, or the eye of a tender 
mutton chop. 

Vegetable. 

Jelly. 

4.30 „ Afternoon tea (avoiding rich 

cakes and pastry). 

6.30 „ Fish. 

Milk pudding. 

9 „ Cup of soup. 

Fish, — Whiting, haddock, sole, are the most 
easily digested fish, and as such should come 
first in the dietary. They can be steamed and 
served without any sauce, or stewed in a little 
milk and served with a white sauce. Nothing 
is nicer for an invalid than a really well-fried 
fillet of sole or small whiting, with a slice of 
lemon to squeeze over it. 

Steamed Fish . — This is the lightest and 
simplest mode of cooking fish for an invalid. 

1 filleted haddock, whiting, or sole. 

A small piece of butter. 

A pinch of salt and white pepper. 

A squeeze of lemon juice. 

Cut the fillets of fish into neat-sized pieces ; 
grease a soup plate or muffin dish with a little 
butter, and place the pieces of fish on this. 

Sprinkle with a little salt and white pepper 
if it is allowed, and squeeze over some lemon 
juice, which helps to keep the fish firm and 
white. 

Cover the fish with a piece of greased white 
paper and then with a lid or basin. Place this 
over a pan half full of boiling water, seeing that 
the plate fits well on the pan. 

Keep the water in the pan boiling so that 
there may be plenty of steam, and cook from 
twenty to thirty minutes, until the fish loses 
its clear, transparent appearance, and looks 
quite white. 

If the pieces are thick, it is better to turn 
them while cooking. The liquid that is on 
the plate when the fish is cooked is the juice 
from the fish, and should be served with it. 
Serve the fish with a little plain cold butter, 
and a piece of plain bread or toast. 

Stewed Fish 

1 filleted fish — whiting, haddock, sole, plaice. 

1 table-spoonful bread crumbs. 

\ gill cold water. 

1 gill milk. 

^ oz. butter. 

1 tea-spoonful chopped parsley. 

White pepper. 

Wipe the fish with a damp cloth and cut it 
into small neat pieces. Rinse out a lined 
saucepan with water, and place the pieces of 
fish at the foot. 


Sprinkle over them a little salt and white 
pepper, pour in the milk and water; put the 
lid on the pan, and let the fish cook slowly by 
the side of the fire until it is ready, which will 
be in about fifteen minutes. Do not overcook, 
or the fish will be hard. 

Lift out the pieces of fish on to the plate on 
which they are to be served, and keep them hot. 

Add the bread crumbs and the butter to the 
water and milk in the pan. Stir over the fire 
for a few minutes until the bread crumbs swell 
and thicken the sauce. 

Sprinkle in the parsley, and then pour this 
sauce over the fish. 

Baked Fish 

^ lb. uncooked fish. 

2 table-spoonfuls bread crumbs. 

J oz. butter. 

1 egg. 

4 gill milk. 

Pepper, salt, and a little lemon juice. 

Grease a small pie-dish with a little of the 
butter. Have the fish free from skin and bone, 
and cut it into neat pieces. 

Lay half of thesS pieces at the foot of the 
pie-dish ; sprinkle over them a little white 
pepper, salt, and a scpieeze of lemon juice, and 
then put on a layer of bread crumbs. Next, 
put in the rest of the fish, seasoning, and more 
crumbs. 

Beat up the egg in a small basin, add the 
milk to it, and strain this into the pie-dish. Put 
the rest of the butter in small pieces on the top, 
wipe round the edges of the pie-dish, and bake 
in the oven until nicely browned. 

Soups . — The following recipes given for soups 
are those in which the ingredients are not too 
rich for the digestive capacity of the convalescent. 
They form a delightful change after the mono- 
tony of the beef teas and extracts. These 
recipes are very useful for the dietary of the 
aged (see p. 23). 

Broth — Mutton.^ Chicken^ o7' Veal 

1 lb. neck or knuckle of mutton or veal, or 1 
chicken. 

2 pints cold water. 

1 dessert-spoonful of rice. 

1 tea-spoonful chopped parsley. 

1 tea-spoonful salt. 

Wipe the meat well with a damp cloth. Cut 
into small pieces and remove it from the 
bone, and take away as much fat as possible. 
Put meat, bones, water, and salt into a clean 
lined pan, put on the lid, and bring it very 
slowly to the boil. 

Remove with an iron spoon all the scum that 
rises. Simmer slowly for four hours, skimming 
when necessary. 

When cold, remove all the fat. Return it to 
a saucepan with the rice well washed ; allow it 
to cook again for twenty minutes until the rice 
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is soft. Add the parsley at the last, and it is 
ready for serving. 

Tapioca (Grdult^s) or arrowroot may be used 
for thickening instead of rice. 

Rice Soup 

1 pint of mutton, veal, or chicken broth. 

1 table-spoonful of Patna rice. 

Yolk of an egg. 

1 table-spoonful of cream. 

Strain the broth and remove all fat from it ; 
put it into a clean saucepan with the rice well 
washed, and boil until the rice is perfectly soft. 
Then rub all through a fine sieve, rinse out the 
pan, and return the soup to it. 

Beat up the yolk of egg and cream with a 
fork ; strain them into the soup, and stir care- 
fully over the fire until thoroughly hot — but it 
must not be allowed to boil. 

Tapioca or sago may be used instead of rice 
to thicken with. 

Also three tomatoes might be boiled with the 
rice, and then rubbed througli the sieve. This 
would make tomato soup. 

Rahhit Smip 

1 rabbit. 

pints cold water. 

I pint milk. 

I oz. butter. 

\ oz. flour. 

A few pieces of parsley. 

1 bay leaf. 

6 peppercorns. 

\ tea-spoonful of salt. 

Wash and clean the rabbit well. Let it lie 
in salt and water for half an hour. Lift out, 
dry it, and cut into joints. Cut the flesh into 
small pieces and chop the bones. 

Put all these into a saucepan with cold water, 
with bay leaf, parsley, salt, and peppercorns. 
Bring to boil and skim well. 

Simmer slowly from five to six hours ; then 
strain through a fine sieve, l^ut the meat into 
a mortar ; pound it well with a little liquid, and 
rub it through a wire sieve. 

Rinse out the pan ; melt in it the butter ; 
add the flour, and mix till smooth. Then add 
the sieved meat, soup, and milk, and stir until 
boiling. 

Boil for ten minutes. 

Game Soup 

1 bird (grouse, pigeon, woodcock, partridge), 
or the remains of game. 

J lb. lean juicy meat, 
pints cold water. 

I tea-spoonful arrowroot. 

A pinch of celery seed, pepper, and salt. 

Wipe the game and meat with a cloth ; shred 
the meat as for beef tea ; cut the game up into 
neat pieces. Put all these into a lined sauce- 
pan, with cold water and seasoning ; bring 


slowly to the boil, and skim thoroughly. Allow 
the soup to simmer for four hours. Strain and 
allow to cool, and then remove the fat. 

Mix the arrowroot with cold water ; add this 
to the soup. Boil for two or three minutes 
until the arrowroot turns quite clear. 

Fish So^ij) 

Small haddock or whiting, or piece of cod. 

J oz. butter. 

I oz. flour. 

3 gills or 1 pint cold water. 

1 gill of milk. 

1 yolk of egg and ^ gill of cream. 

1 tea-spoonful finely-chopped parsley. 

Wash and scrape the fish very clean ; see that 
there is no black skin lining the inside part. 
Remove the eyes. 

Cut the fish across into several pieces, and 
put them in a lined saucepan. 

Cover the Ash with cold water, and add the 
salt. Bring to the boil and skim. 

After the soup has boiled for a few minutes 
lift out a few nice little pieces of fish free from 
skin and bone, and reserve them for serving in 
the soup at the end. 

Allow the rest to simmer slowly for f to 1 
hour. Then strain through a wire sieve, and 
rub some of the white pieces through. 

Rinse out the pan the soup was cooked in. 
Melt in it the butter ; add the flour, and mix 
these two smoothly together, being careful they 
do not brown. Then pour on the soup that has 
been sieved, and stir until boiling. 

Beat the yolk of egg and cream and milk 
together ; and, when the soup is off the boil, 
beat these ingredients into it ; then strain 
through a fine strainer, stirring all the time. 
Do not let the soup boil after the yolk is added, 
or it will curdle. The pieces of fish that were 
reserved and the chopped parsley are now 
added. 

Meats 

Of this class of food, poultry, game, and 
rabbits are the most easily digested. They can 
be served in the usual manner of roasting, 
boiling, and stewing. A few extra methods of 
preparation are here given. 

Tripe and sweetbreads form most excellent 
dishes for persons of weak digestion, and only 
require to be more thoroughly known to be in 
common use (see pp. 20, 21). 

Broiled Chicken 

1 small chicken. 

1 oz. butter. 

Pepper and salt. 

Prepare a young chicken for roasting ; split it 
down the back, and lay it open, and take only 
half at a time. Rub the piece of chicken over 
with a little butter to keep the skin from crack- 
ing, and season with pepper and salt. 

Grease the gridiron and make it thoroughly 
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hot. Lay the chicken on it with the cut side 
down to begin with ; broil either on the top or 
before a clear fire for about half an hour. When 
cooked, lift on to a very hot plate, and rub the 
rest of the butter over it. Serve with rolls of 
bacon round it. 

If broiling an older fowl it must be partially 
cooked first either by boiling or roasting. 

Chicken Smiffle 

Breast of chicken. 

Cream, 1 gill. 

Egg, 1. 

Flour, ^ oz. 

Salt I . . ^ 

Pepper 

Skin the breast of the chicken ; chop it finely; 
pound well in mortar ; melt the butter ; stir 
into the flour, and a table-spoonful of cream. 
Let it come to the boil ; pour it over the 
pounded chicken ; add seasoning, pound together, 
and rub through a wire sieve. 

Switch the remaining cream until stiff ; mix 
gently with other ingredients. Butter some 
cups ; half fill with mixture ; cover the cups 
with kitchen paper, and set in stewpan half full 
of boiling water. Steam for fifteen minutes. 
Serve with white sauce. 

The boiling water should only come half-way 
up the cups while steaming. 

Chicken or Veal Panada 

^ lb. breast of chicken or J lb. fillet of veal. 

1 tea-spoonful cold water. 

1 table-spoonful cream. 

A pinch of salt. 

Wipe the meat and cut it into small pieces, 
free it from fat and skin. Put into a cup with 
a pinch of salt or cold water. Tie over it a 
greased white paper, and steam slowly for 1 to 

hours. Then lift it out, place the contents 
of the cup into a mortar ; pound well and rub 
through the sieve. 

Put the sieved mixture into a pan, add the 
cream, and heat thoroughly. This may be 
served on a piece of toast or even taken cold. 

Ragout of Fowl or Rabbit 

Take the wings and breast of a fowl or the 
back and legs of a rabbit ; soak in hot water for 
five minutes, then put into a jar with salt and 
mace or peppercorns. 

Cover with milk ; cover the jar closely, set in 
an oven, and bake for three hours. Take out 
the meat. Pour the milk into a basin to cool, 
so that the fat may be easily removed. Warm 
in a cup set in hot water when required, or warm 
a little of the meat in the milk, and serve with 
thin toast or water biscuits. 

d^ripe^ Methods of Preparing. — The best 
varieties of tripe are those known as the 
“ blanket ” (because it has a folded appearance), 
the dark variety known as the “ monk^s hood 


— these are best for invalids on account of 
being more tender. The other sorts are known 
as the ‘‘book” and the “honeycomb.” 

If tripe is properly prepared it is a most 
delicately flavoured and easily digested article of 
food, and should be in much more constant use 
than it is at present. It requires, however, very 
careful cleaning and boiling. In Scotland we 
are unable to buy prepared tripe at the butcher^s, 
so it is necessary to understand the whole 
process. Tripe sold in England has generally 
had a preliminary boiling. 

First wash and scrub in several waters and 
scrape it with a knife, pulling away any pieces 
of fat from it. 

Cut it into pieces and put it into a clean 
saucepan with cold water to cover it, and bring 
it to the boil. This is called blanching, and is 
repeated until the water in which the tripe is 
boiled loses all its heavy smell. This may 
require being done four or five times. Then 
rinse the saucepan well ; put in the tripe with 
cold water to cover it, bring to the boil, and 
cook dowly for ten to twelve hours. If cooked 
too quickly the tripe will get hard. When 
sufficiently cooked, it ought to be so tender that 
it will pull easily to pieces when you try it with 
the fingers. Pour it out into a basin and cover 
it with the liquor in which it was cooked. This 
prevents it becoming hard and dry. It can then 
be made up in any way you wish. 

The water in which tripe is boiled should 
never bo thrown away, as it contains a certain 
amount of nourishment. It is sometimes served 
as an invalid jelly. 

The tripe can now be stewed in various sauces 
for fifteen minutes : — 

1. Tripe stewed in white sauce and onions, 
and served with sippets of toast. 

2. Tripe stewed in a thick tomato sauce, and 
served with little rolls of bacon and croquettes 
of fried bread. 

3. Tripe heated in a good curry sauce, and 
served with a border of rice. 

4. Scalloped Tripe. — Lay a layer of prepared 
tripe in a buttered fire-proof china dish, then a 
layer of chopped mushrooms and seasoning such 
as pepper and salt. Add a gill of brown stock, 
and on the top sprinkle bread crumbs with 
little pieces of butter. Place in oven to get 
thoroughly hot and brown. 

5. Baked Tripe. — Grease out a small pie-dish, 
and put the tripe with thin square pieces of 
bread and butter into this in alternate layers. 
The last layer should be bread with the buttered 
side up. 

Beat up an egg in a basin until it is frothy, 
add it to half a gill of tripe liquor, and season 
with pepper and salt. Strain this into the pie- 
dish, and then wipe round the edge of the dish 
with a cloth. 

Let the mixture stand for ten minutes until 
the bread gets thoroughly soaked. 
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Bake in a moderate oven for about fifteen 
minutes until nicely browned. Serve hot. 

Sweetbreads , — This is another article of food 
that must be nicely prepared, or it is quite 
disgusting. The difficulty is to clear off all the 
connective tissue and fat from between the 
lobules. 

Soak the sweetbread in cold water for one to 
two hours. Then put it into a saucepan with 
cold water to cover it; bring to the boil and 
let it boil for five minutes; then lift it out 
into a basin of clean cold water to cool it. This 
preserves the colour of the sweetbread ; then 
with great care remove from it all the fat and 
skin, pulling them off with the fingers. It is 
now ready for cooking. 

Braised Sweetbreads , — Prepare the sweet- 
breads as above. Braise them for H hours 
— that is, place the sweetbreads unbroken into 
a saucepan containing a little onion, carrot, 
turnip, celery, savoury herbs and seasoning; 
add a little meat stock (just enough to cover 
the meat), cover with paper and a well-fitting 
lid. 

At the end of the time t^ke them out, brown 
in the oven, and serve on a piece of fried toast, 
or a bed of mashed potatoes. Pour a good sauce 
round them, such as sauce Italienne. 

Sauce Italieune 

1 oz. flour. 

1 oz. butter. 

1 bay leaf. 

Onion and spring parsley. 

1 gill sherry. 

J pint second stock. 

Pepper and salt. 

Melt the butter ; fry the herbs and onions and 
flour a good brown colour. Add the sherry, and 
allow it to cook a few minutes ; add the stock 
when boiling and allow to simmer for an hour. 
Strain the sauce before pouring round the 
sweetbreads. 

Stewed Sweetbreads 

1 heart sweetbread. 

1 gill of white stock. 

1 tea-spoonful arrowroot. 

1 table-spoonful cream. 

White pepper and salt. 

Break the prepared sweetbread into small 
pieces of equal size, put them into a small lined 
stewpan with the stock, put on the lid, and 
allow it to simmer very slowly until tender. 

When cooked, lift the pieces of sweetbread out, 
place them on a neat square of toast on a hot 
dish, and keep them warm. 

Break the arrowroot in a small basin with a 
little cold water, and add it to the stock in the 
pan. Stir over the fire until boiling, and boil 
for five minutes so as to cook the arrowroot. 

Add cream, and season to taste. Pour the 
fiauce over the sweetbread, and serve very hot. 


Lambs* sweetbreads are very delicate, and can 
be cooked in this way. 

See also recipe in diabetic feeding (p. 30) for 
sweetbreads and tomatoes. 

Miuced Beef 

J lb. best rump steak. 

^ pint cold water. 

Pepper and salt. 

Sippets of toast. 

Choose the beef, and select a nice juicy piece. 

Either get the butcher to mince it, or, after 
removing all fat and connective tissue, put it 
through the mincing machine. 

Never buy mince from the shop for an invalid, 
there is always too much fat in it. 

Take a small lined stew-pan ; put the minced 
beef into it with half the water and the 
seiisoning. 

Put the pan on the stove, and pound the meat 
well until it loses its raw appearance. 

Then add the rest of the water, simmer 
gently by the fire for twenty minutes. Do 
not allow the meet to cook too quickly or it 
becomes hard. Remove any grease that may 
rise on it, and serve very hot. 

Garnish the dish with some neat sippets of 
toasted bread. 

Meat Juice Miuce 

^ lb. best rump steak. 

1 small piece of butter. 

Pepper and salt. 

Take the meat and rub through the hair sieve 
until all the red juicy part has gone through ; 
scrape the bottom of the sieve. 

Melt a very small piece of butter in a small 
frying-pan, toss the meat juice in it for three 
or four minutes until it loses its red colour. 
Flavour and serve with toast. This looks just 
like mince ; but as none of the fibre is present, 
it is very digestible. This meat juice mince 
can be made more easily digestible by omitting 
the butter, and adopting the following method : — 
Take the scraped juice and add a table-spoonful 
of beef tea or simple stock, and stir in an iron 
pan for three or four minutes, when the juice 
granulates. If an enamel pan is used the meat 
has a very unappetising appearance. 

Beef Quemlhs 

\ lb. beefsteak. 

Bread crumbs. 

vSalt and popper to taste. 

1 egg. 

2 table-spoonfuls stock. 

Pound the beefsteak, half a teacupful of bread 
crumbs, salt and pepper, egg and stock, well in 
a mortar, rub through sieve, shape with table- 
spoons, and poach in shallow pan for ten minutes 
in boiling water. 

Serve with sippets of toast, and pour a gravy 
made of thickened beef tea round the quenelles. 
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Vegetables 

As the nutritive value and digestibility of 
vegetables depend largely on their careful pre- 
paration, a short account of the best methods 
of preparing many of them is here given : — 

Spinach , — One of the most easily digested 
vegetables, if properly cooked. 

The preliminary difficulty in thoroughly 
cleaning spinach and the removing of the 
tough stalks are the two important points in 
the preparation of spinach. It also reduces 
enormously in cooking, and 1 lb. will make a 
very small dish. 

Double the leaves lengthways and strip off 
the stalks. Then wash the spinach thoroughly 
in several waters until all the grit is removed. 

Handle it as lightly as possible, as touching 
it too much causes the leaves to lose their 
crispness. 

Put it into a saucepan without any water 
except that which adheres to the leaves ; 
sprinkle it with salt, and put the lid on the pan. 

Spinach is the only green vegetable which is 
cooked with the lid on the pan, as no water is 
used. Were the lid off, the spinach might burn 
from the evaporation. Cook until it is quite 
tender for stirring with a spoon, twenty to 
thirty minutes. 

When ready, drain off the water in a fine wire 
sieve with a basin below. Then remove the 
basin, and rub the spinach through the sieve 
on to this ; scrape the sieve well beneath. 
Return the spinach to a saucepan with a small 
piece of butter, pepper and salt ; stir over the 
fire until thoroughly hot ; add a squeeze of lemon 
juice or cream. 

This can be eaten w ith small pieces of toast 
or fried bread. 

If served with a poached egg on it, it will 
make a nice dinner for a delicate person. 

Boiled Lettuce . — Wash a couple of lettuces 
thoroughly and remove any discoloured leaves, 
and let them lie in cold water for a short time. 

Drain the water off, and put them in a pan of 
boiling water and a little salt. 

Boil quickly for about twenty minutes, when 
they should be quite tender. Keep the lid of 
the pan off. 

Remove any scum that rises. 

When ready, drain and chop up the leaves on 
a board. 

Return to the saucepan with a small piece of 
butter, pepper, and more salt if required. 

Tomatoes . — These have most flavoiir when 
baked, but can be boiled or stewed. 

Wipe them first and remove the stalks. 

Put them on a greased baking-tin or fire-proof 
dish, add a little pepper and salt, and cover 
with a piece of greased kitchen paper. Bake 
for ten minutes until they feel soft. Lift on to 
a clean hot dish, and serve. 

Steamed Asparagus. — Trim the asparagus. 


and steam by putting it in a jam-pot nearly 
filled with boiling water, placed in a large 
saucepan half full of boiling w^ater and lightly 
covered. 

The asparagus wdll take nearly an hour to> 
cook in this manner. 

Serve with a sauce made of 1 oz. of melted 
butter, 1 table-spoonful of cream, the yolk of 
an egg, and 5 drops of lemon juice. Stir in 
mixture for a few minutes over the fire until 
thoroughly warmed. ' 

Celery, Sea -Kale, and young Leeks . — (For 
celery, choose it when fresh and crisp ; remove 
the coarse outside leaves, as they can be used 
for flavouring. 

Put away the root ; separate the stalks, wash 
and brush them well in cold water, and scrape 
oft any brown or discoloured parts with a knife j 
cut the stalks equal lengths, tie them together 
with tape (string would cut through), and 
throw' them into a basin of clean cold w^ater, 
and allow them to soak in this for a few 
moments before cooking. 

To cook : — Put into a saucepan of a freshly 
boiling mixture of .equal parts of milk and 
water, and a little salt. Boil with the lid off 
for about half an hour, when it should be quite 
tender. 

Drain well, remove the tape and serve on a 
small piece of toast. This is not meant to be 
eaten, but it is for the purpose of more thoroughly 
drawing the moisture of the vegetable. 

All these vegetables can be served with a little 
well-made white sauce served round them. 
This sauce, unless properly made, is much better 
away, as butter sauce, as commonly served, is*^a 
compound of uncooked flour and milk. 

White Sauce 

J oz. butter. 

I oz. flour. 

1 gill of milk. 

A squeeze of lemon juice. 

A pinch of salt. 

Take a small lined saucepan : rinse it out first 
with cold water to prevent the sauce sticking to 
the foot of it, and melt in it the butter over the 
fire, being careful it does not brown. Then add 
the flour, and mix with a wooden spoon until 
smooth ; cook it for a minute or two over the 
fire to give it a glossy appearance. Draw the 
pan to the side of the fire, add the milk or fish 
stock, and then stir constantly over the fire 
until boiling. 

Boil for two or three minutes in order to 
thoroughly cook the flour, and season to taste. 

Cauliflower . — A young cauliflower with a firm,i 
close head. Trim off the thick part of the stalk 
and nearly all the leaves. Split the stalk in 
opposite directions that the water may get in 
and cook it well. Wash in cold water, and let 
it lie in fresh water and 1 tea-spoonful vinegar 
to draw out any insects. 
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Have on the fire a deep saucepan three- 
quarters full of briskly boiling water ; add salt to 
it, and put the cauliflower in head downwards. 

Let it boil from twenty minutes to half an 
hour, until the flower feels tender, but is not 
broken up. Remove the scum as it rests ; this, 
besides being dirty, would discolour the head. 
When ready, lift it out and drain for a minute 
or two on a sieve, and then serve with the white 
sauce, or white sauce and grated Parmesan 
cheese browned as on p. 30. 

Onions. — Spanish onions are by far the best 
for eating as a dish, the flavour being not so 
strong. 

When onions are plain boiled they are best 
served on dry toast without any sauce. A large 
Spanish onion takes about three hours’ boiling 
to become tender. 

Baked. — Place one or two Spanish onions in a 
baking-tin with a little butter : baste occasionally. 
When finished, they should be of a nice brown 
colour. They will also require about three 
hours’ baking. 

Stewed. — Place a largo Spanish onion in a 
saucer at the bottom of the saucepan, and put 
sufficient equal parts of milk and water to reach 
the edge of the saucer. Keep the lid of the 
saucepan on tight, and let it steam for about 
3^ hours until it is quite tender. The water 
from the onion will prevent the necessity of 
adding fresh water. Serve it with the milk in 
which it has been stewed. 

Plain Boiled Rice, — Well wash some Patna 
rice in several waters until the last water looks 
quite clean. If there is a pot for steaming the 
rice, it is best to use this ; but if not, boil the 
rice in a saucepan of boiling water containing 
salt, which is in the proportion of one tea-spoon- 
ful to the quart. 

Boil quickly with the lid off, stirring it 
frequently with a fork to prevent it sticking to 
the pan. Cook from ten to fifteen minutes, 
until the grains will rub down easily when one 
is tested between the finger and thumb. 

Strain through sieve or strainer, and finish 
the cooking by drying it — either by putting it 
into the saucepan by the side of the fire, or 
putting it on to a plate in a moderate oven. 

While drying, stir lightly with a fork every 
now and then to keep the grains separate. 

N.B. — The water in which the rice has been 
boiled contains the best part of the rice, so it 
should not be thrown away, but kept for the 
stock-pot. 

Boiled Macaroni , — Break the macaroni into 
short lengths, and throw it into a saucepan of 
freshly boiling water with salt in it. 

Boil quickly with the lid off the pan until it 
has thoroughly swelled and is tender. Stir 
occasionally to prevent it sticking. The time 
depends on the variety of macaroni — the large 
pipe will take about half an hour, the small 
much longer. 


Keep it well covered with water. 

When ready, drain ; and this may either be 
served plain with meat, or it may be put back 
into the saucepan with enough stock to cover 
and allow'ed to stew for half an hour. 

The pulp of a fresh tomato rubbed through a 
sieve may also be added to this. 

Food for the Aged 

Owing to the failing intestinal activity incident 
to the later years of life, the digestive tract in 
old people has to be treated with more con- 
sideration than obtains in earlier years. This is 
especially true of those subjects whose “old 
age” has been induced by a manifest organic 
weakness in the kidney, stomach, heart, lungs, 
or other viscera, but it is also applicable to 
others in whom no such manifest organic disease 
exists. 

The old adage “ once a man and twice a child ” 
applies very aptly to the feeding of the aged. 
It is impossible to lay down specific directions 
appropriate to the numerous conditions com- 
prised under this heading, and all that will be 
attempted is to indicate a few guiding rules 
as to the choice and preparation of the most 
suitable forms of nourishment. 

It may be stated as an invariable rule that 
the intake of food should be diminished as the 
general bodily activity decreases, and further, 
that red meats and rich oily dishes should give 
place to white meats and simple farinaceous 
foods. All foods must be in a form admitting 
of easy mastication. 

Milk and Cream. — Cream is a capital substi- 
tute for other forms of fatty foods to which the 
patient has been previously accustomed. Milk 
should always form a large portion of the 
dietary, if it is digested. The tendency should 
be to increase the intake of milk as the vegetables 
are diminished. 

If milk taken alone is too constipating, add a 
little saline water, such as Vichy or Vais. It is 
best always to take the chill off' the milk before 
giving it to old people. Whey (p. 7) can be 
used as a substitute for milk, and with the 
addition of cream it forms both a pleasant as 
well as a nourishing food. 

Milk is also combined with the various forms 
of gruels and farinaceous puddings. 

Cocoa and milk and coffee and milk are also 
very good ; and if these prove indigestible, the 
peptonised brands before mentioned (p. 10) 
may be tried instead. 

Sonps. — These, when made simply, are all 
permissible ; but rich consommes, hare soup, 
turtle soup, etc. throw too much strain on the 
digestion to be advisable. 

Chicken, veal, and beef teas (p. 13) may be 
used as beverages, and are most useful for 
giving to the patient last thing before retiring 
to bed, or a cup of “ tea ” left beside the bed 
to take if the patient is wakeful. In addition 
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to the soups already recommended for con- 
yalescence, the following slightly richer recipes 
are commendable ; they are not too rich, and 
yet contain sufficient nourishment for them to 
form an important item in the diet : — 

BruTwise Soup 

1 carrot (young). 

J turnip (young). 

2 leaves of celery. 

Flower of small boiled cauliflower. 

1 onion. 

1 oz. butter. 

1 pint of water. 

1 pint milk. 

1 tea-spoonful of salt and pepper. 

2 oz. of stale bread, toasted. 

Stew the ingredients, except the toast, 
together for one hour, then break the toast in 
pieces, add it to the rest, and stew all together 
for another hour. Pass all through the sieve 
and return to the stewpan to get hot. 

Lentil Soup 

Wash the lentils thoroughly in cold water, 
and add the lentils to water in the proportion 
of ^ lb. lentils to a gallon of water or of second 
stock. Add pepper, salt, onion, turnips, carrot, 
and celery. Boil all for three or four hours. 
Pass through fine wire sieve or colander, put 
on a few minutes to heat, and send to table with 
toast cut in dice A little currie powder may 
be added if desired. 

This soup is somewhat flatulent to those of 
weak digestion, but if made without the 
additional vegetables it will be found very 
acceptable to the most delicate stomach. 

Pea soup served with dried mint, and haricot 
bean soup, can be made in the same way. 

Potato Soup 

1 lb. potatoes. 

1 leek. 

1 onion. 

1 oz. of butter. 

I pint milk. 

1 pint water. 

Stew the potatoes, put them with leek, onion, 
and butter into a pint of boiling water in a 
stewpan. Boil until the vegetables are soft, 
then pass them through a sieve, adding a pint 
of hot milk to help the union. Put them all 
into the stewpan until it boils, then serve. 

Serve with dice of fried bread. 

Rice and Tomato Soup 

1 pint of mutton, veal, or chicken broth. 

I dessert-spoonful Patna rice. 

3 fresh tomatoes. 

A little salt. 

Put the broth into a clean lined saucepan, 
with the rice well washed, and the tomatoes 
wiped and cut in slices. 


Boil slowly for half an hour, stirring 
occasionally; then rub through a hair or fine 
wire sieve. Heat again, season to taste, and it 
is ready for serving. 

Fish 

Fish are all allowable for old people. The 
oily fishes — such as salmon, herring, mackerel — 
are the only ones that are apt to disagree with 
digestion, unless taken in small quantities. 

In addition to the usual methods of boiling, 
frying, and baking fish, already described, a 
variety of dishes may be made from this class 
of food that are found to be appetising as well 
as quite satisfying. 

Boiled Cod or Haddock Roes, — Wash the roe 
well ; then weigh it and tie it up in a piece of 
muslin or a pudding cloth. Put it into a 
saucepan or fish kettle, with enough boiling 
water to cover it. Add one tea-spoonful of 
vinegar and \ tea-spoonful of salt to each quart 
of water. 

Boil slowly, allowing twenty minutes to the 
pound, or until the roe feels quite firm to the 
touch. Lift out, drain well, and serve as much 
as will be required at one time. 

It can be served with plain cold butter or 
white sauce. 

Grilled and Fried Roe. — The roe must be 
boiled first. When it is cold, cut into slices 
half an inch thick with a sharp knife. 

To grill, grease the grill or gridiron with a 
little butter, and make it quite hot. Lay the 
slices of roe on it and broil in front of a clear 
fire for five or seven minutes. Serve this very 
hot. 

To fry, melt 1 oz. butter in a frying-pan ; 
when smoking hot put in the pieces of roe. 
Fry them a nice brown colour on both sides. 
When ready, lift out and drain on a piece of 
double paper. Serve very hot. 

Fish Baked in Batter 

^ lb. uncooked fish, haddock, or sole. 

1 oz. flour. 

J gill milk. 

1 egg. 

^ OZ. butter. 

Pepper, salt, and lemon juice. 

First make the batter ; rub the flour through 
a wire sieve, and make it free from lumps, 
and put it into a basin. Beat up the egg 
with a fork and add it to the flour; beat 
with a wooden spoon until quite smooth and 
free from lumps. Then add the milk and beat 
for a few minutes longer : the more the batter 
is beaten the lighter it will be. 

Have the fish free from skin and bone, and 
cut into small pieces. Lay these at the foot 
of a small greased pie-dish, and season with 
pepper, salt, and a squeeze of lemon juice. 
Pour the batter over, and put the rest of the 
butter in small pieces on the top. 
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Allow this to stand for a few minutes before 
oooking; this gives time for the flour in the 
batter to swell, and it will be lighter when 
baked. 

Bake in a quick oven from twelve to fifteen 
minutes until well risen and nicely browned. 
Serve at once, as the batter quickly falls. 

Fried Haddock and Tomatoes 

1 dried haddock. 

2 tomatoes. 

1 small onion. 

1 oz. butter. 

Pepper, salt, and parsley. 

Soak the fish for three hours ; then skin it. 
Take out all the bones, and break up the fish 
into flakes. Slice the onion and tomatoes ; 
chop up the parsley ; sprinkle with pepper and 
salt, and cook all in the butter until quite soft ; 
then add the fish, and cook for ten minutes 
longer. 

Dish up in a border of boiled rice or mashed 
potatoes. 

Fish Soyffic 

J uncooked fish. 

I oz. butter. 

J oz. flour. 

1 gill of fish stock or milk. 

2 eggs. 

Pepper, salt, and lemon juice. 

First make a panada with the butter, flour, 
and fish. This is done by melting the butter 
in a small saucepan, adding the flour, and 
mixing until it is smooth with a wooden spoon. 
Then pour on the milk or fish stock, and 
stir until the mixture is thick and free from 
lumps and leaves the sides of the pan quite 
clean. 

Scrape the fish down finely with a knife. 
Put the panada into a mortar with the fish, 
seasoning, and yolks of eggs. Pound well 
together and rub through a sieve. 

Beat up the whites of eggs to a stiff froth and 
stir lightly into the fish mixture with an iron 
spoon. Pour into a greased basin which should 
be only half full. Cover with a greased paper. 
Steam for twenty minutes. When firm, lift it 
out and turn out on a hot plate. 

Curried Fish. — A very nice way of having 
fish is to curry it and serve it with a border of 
rice. The following ingredients should be put 
into the curry : — 

1 lb. fish. 

1 apple or stick of rhubarb. 

2 oz. of fat or butter. 

1 small onion. 

1 table-spoonful of curry powder. 

1 table-spoonful of flour. 

Salt and pepper. 

A tea-spoonful of lemon juice or vinegar. 


Scolloped Fish 

\ lb. cold cooked fish. 

Bread crumbs. 

1 oz. butter. 

Pepper and salt. 

Fish stock or milk. 

Butter a scollop shell of fire-proof china; 
sprinkle on it a layer of bread crumbs ; then a 
layer of fish broken up into pieces ; some pepper, 
salt, and piece of butter. Cover this with more 
bread crumbs and bits of butter, and pour on 
a few drops of fish liejuor, or milk. Bake ten 
minutes. 

Kedgeree 

Cold fish, I lb., or dried haddock. 

Rice, boiled, \ lb. 

Butter, 1 oz. 

Egg, 1. 

Cayenne pepper ; salt. 

Wash and boil the rice ; boil the egg very 
hard ; break the fish into pieces, and carefully 
remove all the bones ; take the egg, break off the 
shell, and cut the whites into small square pieces. 

When the boiled rice is dry, melt the butter 
in a stewpan, add the rice, then the fish, the 
chopped white of egg, cayenne pepper, and 
salt. Mix them well together, and serve on a 
hot dish, and sprinkle the yolk of egg over it. 

Macaroni and Fish 

\ lb. macaroni, well boiled. 

I lb. cold boiled fish. 

Mix the macaroni and the cold boiled fish well 
together with pepper and salt, half a pint of fish 
stock or chicken broth, and 1 ounce of butter. 

Put the mixture in a flat china dish, sprinkle 
bread crumbs and a little piece of butter on 
top ; when the mixture is (piite hot and brown 
it is ready to serve. 

Vegetables ami Fruit. — Old people are very 
apt to give up vegetables owing to their 
supposed flatulent properties. This practice 
is serious, for if persisted in, some minor 
symptoms of scurvy not infrequently develop. 
Everything depends on the form in which the 
vegetables are administered and on the amount 
and nature of the ingredients of the meal. 

A small quantity of potato should be taken 
every day, and also a certain amount of well- 
cooked vegetable. Spinach, stewed lettuce, 
stewed or baked tomatoes; vegetable marrow^ 
and cucumber, boiled, stuffed, or stewed, or 
served with grated cheese ; celery, sea-kale, 
asparagus, leeks, the flower of cauliflower, 
large Spanish onions, green peas when young 
and quite tender, and French beans are all 
suitable. Uncooked vegetables, as partaken 
of in salads, are not very satisfactory, and are 
very apt to cause flatulence ; so also are 
cabbage, greens, Brussels sprouts, turnips, 
parsnips, and old carrots. For methods of 
preparation, see pp. 22, 23. 
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Fruit taken in small quantity is also advisable. 
It is best to take it cooked, either stewed or 
baked, and eaten with cream. ^ This gets over 
the difi&culty of eating a crisp apple when the 
teeth are imperfect. 

In stewing fruit, if cane sugar is added by 
the cook the resultant product is very prone 
to turn acid. It is therefore better to neutralise 
the acidity with an alkali rather than to attempt 
to mask the flavour with sugar. Thus to each 
pound of fruit add as much bicarbonate of soda 
as will lie on a shilling. The bitterness of the 
fruit will be gone and the natural flavours of 
the coulere will become apparent, which is 
usually quite sweet enough. If this simple 
plan is carried out, many old people can eat 
and enjoy stewed fruit without feeling that they 
will have to suffer from acidity afterwards. 

If there is a desire for sweetness, saccharine 
can take the place of sugar. The -usual rule, 
however, will be found to be that the desire 
for sweetness disappears, and that food with a 
relish has to be provided instead 

Alcohol. — A small amount of (measured) 
alcohol with food is often beneficial. A nourish- 
ing stimulant to be highly recommended is an 
ounce of dry cherry brandy mixed with a wine- 
glassful of cream. 

Cookery in Diabetes 

As a special knowledge of cookery is required 
to enable the physician in cases of diabetes to 
frame a diet suited to the physiological capacities 
of the individual, and at the same time to make 
the necessarily restricted diet more readily 
tolerated, the points of practical importance 
in the selection and manner of preparation 
of individual food -stuffs is here appended. 
For an account of the principles which must 
guide the physician in forming the diet the 
reader is referred to the articles “ Diabetes ” 
and “Glycosuria.” The principles followed in 
framing these menus have been to make the 
food as appetising and varied as possible, while 
the important articles of food, starch and sugar, 
have been excluded and their place taken by 
the hydrocarbon fat, so that the body may not 
lack entirely the “fuel ” food. 

If the excess of fat in the food should give 
rise to dyspepsia, a small quantity of brandy 
and water after the meal aids digestion. 

First, it is advisable to give a list of the 
articles that may or may not be eaten, as on 
this the menus are framed. 

Food 

May eat May not eat 

Butcher meat of all Sugar in any form. 

kinds except liver. Wh eaten bread and 

Tongue, ham, bacon, or ordinary biscuits of 
other smoked, salted, all kinds, 
dried, or cured meats. 


Food — continued 


May eat 

Poultry. Game. 

Fish of all kinds, fresh, 
salted, or cured. 
Shell fish, except 
the bodies of lob- 
sters and crabs. 
Mussels. 

Animal soups, not 
thickened with any 
starchy materials. 
Beef teas and broths. 

Eggs dressed in any 
way. 

Cheese. Cream cheeses. 
Butter. Cream. 

Greens. Spinach. Tur- 
nip tops. French 
beans. ^ Brussels 
sprouts.^ Cauli- 
flower.^ 

Broccoli. ^ Cabbage. ^ 
Asparagus.^ Sea- 
kale.^ Vegetable 
marrow. Lettuce. 
Cucumber. Toma- 
toes. Mushrooms. 
Mustard and cress. 
Watercress. Endive. 
Spring onions. 
Leeks. Celery. Rhu- 
barb. Pickles. 

Oil. Vinegar. 

Savoury jelly. Jellies 
and custards sweet- 
ened with saccharine. 
Blanc-manges made 
with isinglass or 
gelatine. 

All nuts except chest- 
nuts. Olives. 


May not eat 

Toast. Rice. Arrow- 
root. Corn-flour. 
Oatmeal. Sago. 
Tapioca. Macaroni. 
Vermicelli. 

Potatoes. Carrots. 
Parsnips. Beetroot. 
Peas. Spanish 
onions. 

Pastry and puddings 
of all kinds, and 
honey. 

All fruit, fresh and 
preserved, except 
lemons and unripe 
fruit. 

Liver. 

Oysters. 

Cockles and mussels. 


Beverages 


May take 

Tea. Coffee. Cocoa 
from nibs. Dry 
sherry. Claret. Dry 
Sauterne. Bur- 
gundy. Chablis. 
Hock. Brandy. 
Whisky and other 
unsweetened spirits. 
U ns weetened aerated 
waters. Milk (lim- 
ited to 1 or pints 
daily). 


May not take 

Milk, except in limited 
quantities. Sweet 
ales. Porter. Stout. 
Cider. All sweet 
wines. Port. Tokay. 
Champagne. Liq- 
ueurs. Fruit juices 
and syrups. Cocoa 
and ordinary choco- 
late. 


In following out these tables wc see that 
cream has practically to take the place of milk, 
cream being almost free from lactose. Sac- 


* Preferably not later than the mid-day meal. 


^ These should be boiled in a large quantity of water. 
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charine and specially prepared glycerine are 
available as ready and safe sweetening agents 
to take the place of sugar : saccharine, V)eing 
intensely sweet, is only required to be used in 
very small quantities. Fish and vegetables are 
cooked and served with a liberal amount of 
butter. Salmon, herrings, mackerel, sardines 
in oil, pdte de fois gras, cream cheeses, and 
rich sauces made with eggs, oil and cream, are 
specially useful in providing a fair supply of 
fatty foods. 

The various preparations of diabetic breads 
and biscuits in the market are made from al- 
monds and other nuts, bran, gluten, casein, etc. 
These can be obtained direct from the makers 
(Blatchley, London, and Callard tk Co., London), 
or the ground nuts, etc. in the form of flour 
can be purchased and made up in the patients 
own house. It should be noted that all reliable 
diabetic food-stuff’s are expensive. 

Almond flour made into biscuits is very satis- 
factory ; the oil in their composition renders 
them a very desirable food in diabetes 

Almonds in a solid form, unripe fruits and 
rhubarb, sweetened with s^^ccharine or neutral- 
ised with an alkali, have to take the place of 
ripe fruit. 

The deprivation of starch is the greatest trial 
to all patients, and to many this restriction be 
comes so irksome that the strictness of the 
dietary has to be relaxed. However, there are 
at the present time a great number of sub- 
stitutes which can be tried to make bread and 
biscuits, some totally free from starch ; others, 
again, containing small quantities are apt to 
cause indigestion, but when broken into a 
powder the process of digestion is not interfered 
with. Cocoa-nut, hazel-nut, and pine seeds are 
also available in powder forms, and these are 
made into biscuits, which aie flavoured in 
various ways. 

Bran flour is another product which, if care- 
fully prepared, is entirely free of starch ; this 
can be bought by the pound and made into 
bran cakes or bread. Biscuits can be procured, 
either plain or mixed with almonds, cocoa-nut, 
etc. These latter are certainly very palatable. 

Gluten bread in slices, and dinner rolls, are 
other almost starch-free articles ; they are fairly 
satisfactory, and are quite edible when eaten 
with butter. 

Gluten flour or farina contiiins, in good speci- 
mens only, a small quantity of starch, about 
10 per cent. French gluten farina is one of 
the purest varieties ; the ordinary makes con- 
tain 25 to 42 per cent of starch ; this can be 
made into loaves, girdle and oven scones. 

A special form of brown bread, which is very 
like ordinary brown bread, but contains no 
starch, is now prepared by Messrs. Callard. 

Casein biscuits are very palatable. 

Soy flour and biscuits are not at all palatable, 
and in addition contain generally 24 per cent 


of starch (Kinch). Most aleuronat biscuits are 
almost inedible. 

Every medical man should test all these 
articles to see if they are adulterated with 
starch. The presence of starch can easily be 
detected in food by applying a few drops of a 
solution of iodine in water, when the starch will 
immediately turn a violet-black. 

Torrified or much- toasted bread is recom- 
mended by some writers, who seem to think 
that by evaporating the water from a piece of 
bread, some of the starch is also got rid of ; 
the fact is, that well-toasted bread contains 
nearly twice as much starch and dextrine as 
equal weight of ordinary bread. 

Almowl Cake 

1 oz. almond flour. 

2 eggs. 

Salt to taste. 

Beat the whites of the eggs to a stiff froth, 
add the almond flour, and beat well together. 
Spread out into a buttered baking- tin about 
half an inch thick, and bake in a moderately 
quick oven from fifteen to twenty minutes. 

The mixture should be done quickly and 
baked as soon as the ingredients are mixed. 

These cakes are much improved by adding a 
small quantity of gluten flour. 

Coc(xt-nuf or Almond Cakes 

4 oz. desiccated cocoa-nut or almond flour. 

1 pinch of saccharine. 

German yeast. 

1 egg. 

2 tea-spoonfuls cream. 

The almond flour is mixed into a paste with 
a little water and the German yeast. Allow 
the mixture to stand in a warm place for twenty 
minutes ; then add the egg, two tea-spoonfuls 
of cream, and water sufficient to work the 
mixture. Divide into cakes and bake in a 
quick oven. 

Glnten bread in slices, cut into small pieces, 
soaked in butter and toasted or fried, is very 
palatable, and will be found a useful article in 
the preparation of many dishes. 

Bran Cakes 

4 oz. prepared bran flour. 

1 tea-spoonful of bicarbonate of soda. 

5 eggs. 

pint of warm milk. 

2 oz. butter. 

First mix the bicarbonate of soda with the 
bran flour ; then beat up 2 ounces of butter , in 
a warm basin, shake into it the dry ingredients, 
beating with a spoon all the time. Next beat 
up the five eggs in a separate basin before the 
fire until quite warm, and stir them gradually 
into the mixture of bran flour, soda, and butter. 
Beat up all well for ten minutes, and add 
gradually the warmed milk. Place in buttered 
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tins, and bake in a brisk oven for about ten 
minutes. The cakes are done when they will 
turn out of the tins quite easily. This will make 
about five cakes the size of buns. The cakes can 
be cut into slices, buttered, and toasted. 

Even more palatable cakes can be made with 
an equal mixture of bran and almond flour. The 
bran reduces the excessive richness of the almond 
flour and gives a pleasant flavour. 

Bran Bread 

1 lb. bran (prepared). 

2 oz. almond flour. 

3 oz. butter. 

6 eggs. 

\ pint milk. 

2 tea-spoonfuls of bicarbonate of soda. 

1 tea-spoonful of tartaric acid. 

Place the butter in a basin and beat it to a 
cream ; then add the almonds and well beat, add 
the eggs one at a time. Partly mix in the bran 
before adding the milk. Well mix the whole 
together, and place it in a well-buttered tin and 
bake for an hour in moderate oven. 

Qluten Bread 

1 lb. gluten flour. 

J lb. of prepared bran. 

1 oz. yeast. 

1 oz. ground almonds. 

2 eggs. 

Pinch of salt. 

Make a sponge as for ordinary bread and set 
it to rise. This will take about three-quarters 
of an hour. Then bake. 

The addition of a little ground almonds and 
two eggs is an improvement. 

There are a few forbidden articles of food 
which, when prepared specially, are (piite allow- 
able to this class of patient : — 

Sponge cakes, made from almond flour and 
sweetened with glycerine, are excellent. 

Gluten macaroni. 

Gluten vermicelli. 

Cocoa, when specially prepared. 

Marmalade, made with gelatine, glycerine, and 
orange rind ; it is an attractive-looking com- 
pound, and a great boon to the diabetic’s 
breakfast table. The flavour is somewhat 
peculiar, due to sweetness from glycerine. 

Chocolate, specially prepared, makes an 
excellent sweetmeat, and also a very good 
cup of chocolate. It can be bought un- 
sweetened, and flavoured with vanilla or 
sweetened with saccharine. 

Glycerine jujubes can also be procured. 

Menus — First Day 
Breakfast 

Tea and cream. 

Whiting fried in butter. Squeeze lemon juice 
when served. Savoury omelet. 

Gluten toast. Brown diabetic bread. Butter. 


Lunch 

Home-made lemonade sweetened with sac- 
charine. 

Vegetable marrow, stufted. Cold ham. 

Cream cheese. Almond and bran biscuits. 
Gluten rolls. 

Dinner 

Clear soup with mixed vegetables. 

Steamed halibut. Slices of lemon. 

Fillet of beef and cauliflower. 

Green apples stewed, sweetened with sac- 
charine. Cream. 

Whipped jelly. 

Cheese. Biscuits (made with gluten flour). 

Pancakes (made with gluten flour, milk, eggs, 
sweetened with glycerine). 

Stuffed Vegetable Marrow. — Small marrows 
make an excellent dish, boiled and stuffed with 
the stuffing of mushroom forcemeat. The 
marrow should be first peeled very slightly ; then 
cut long-way into three slices, the pips removed, 
and the interior filled with the forcemeat. The 
forcemeat should be made hot before it is placed 
in the marrow ; if not, the marrow will be cooked 
before the stuffing* is heated through. The 
marrow should be placed in boiling water and 
boiled until tender ; this takes about twenty 
minutes to half an hour. 

Mushroom Forcemeat 

1 lb. mushrooms. 

^ tea-spoonful lemon j\iice. 

Two hard-boiled eggs. 

1 oz. butter. 

The mushrooms after being cleaned should be 
chopped and fried in the butter ; lemon juice 
should be added before they are chopped in 
order to preserve the colour. Add two hard- 
boiled eggs to the mi.xture, and rub the whole 
through a wire sieve while hot. 

When hot this mixture is moist, but on 
standing gets hard. 

Savoury Omelet 

Parsley, 1 tea-spoonful chopped. 

Eggs, 3. 

Butter, 2 oz. 

Herbs, savoury | 

Pepper \ for flavouring. 

Salt ) 

Melt the butter in a frying-pan ; beat up the 

eggs thoroughly ; add a little pepper and salt, 

parsley and herb ; pour the beaten-up eggs into 
the frying-pan as soon as the butter begins to 
frizzle, and with a table-spoon keep scraping the 
bottom of the frying-pan in every part. Go on 
scraping until two-thirds of the mixture have 
become lumpy. 

Now lift the pan a little off the fire, push the 
omelet into half the frying-pan. When nearly 
set, hold the pan in a slanting direction in front 
of the fire ; and, as soon as set, slide the omelet 



INVALID FEEDING 


29 


from the pan on to a hot dish and serve at 
once. 

This may be varied by addition of a little 
cooked fish, grated cheese, tomato, ham, crab. 

Second Day 
Breakfast 

Tea or coffee with cream. 

Toasted sardines on fried gluten bread. 
Boiled egg. 

Bran bread. Butter. Marmalade. 

Lunch 

Fried bacon served au purc^e of spinach. 

Cauliflower au gratin with black butter sauce. 

Gorgonzola cheese. Gluten dinner rolls. 

Slice of almond, pound cake (Messrs. 
Callard's). 

Dinner 

Tomato pur^e. 

Steamed sole. Sauce Hollandaise. 

Boiled fowl. 

Carrageen jelly. 

Stuffed tomatoes. 

Cauliflower au gratin.— makes a nice 
course by itself. The cauliflower should be 
boiled until quite tender. While boiling, remove 
any scum that rises to the top. 

When ready lift it out, drain for a minute or 
two on a colander, and serve with black butter 
sauce poured over it. Sprinkle the sauce with 
Parmesan cheese. 

Sauce Hollandaise 

Yolks of 4 eggs. 

2 oz. fresh butter. 

^ gill of cream. 

Pinch of pepper, salt, nutmeg. 

1 tea-spoonful tarragon vinegar. 

Place ingredients into small bowl ; stand it 
into large pan on the fire containing boiling 
water. Briskly whisk the sauce over the fire 
until it begins to thicken and presents a rich, 
smooth, creamy appearance. Great care is 
required to prevent it from curdling ; if, how- 
ever, this should happen, add yolks of two more 
eggs. 

Stuffed Tomatoes 

3 ripe tomatoes. 

\ oz. of butter. 

1 spring onion. 

\ tea-spoonful chopped parsley. 

1 pinch mixed herbs. 

2 mushrooms, or a tea-spoonful Parmesan 
cheese. 

Crumbs of 1 almond biscuit. 

Pepper and salt. 

Cut off the stalks, leaving a hole the size of a 
threepenny bit. Squeeze out the juice and pips. 
To the juice and pips add the onion chopped, 
the chopped parsley, mixed herbs, and the mush- 
rooms or cheese. Melt the butter and fry the 


mixture. Then add sufficient almond biscuit 
crumbs to make the whole into a moist paste. 

Fill the tomatoes with the mixture until they 
resemble their original shape. Put a few crumbs 
and a little piece of butter on the top of each. 

Place the filled tomatoes in a baking dish and 
bake until tender, and moisten with a little oil or 
butter. Serve in a dish with fried parsley round. 

Carrageen Jelly or Irish Moss. — Irish moss is 
a seaweed, and is collected on the northern 
shores of Ireland. Its nutritive value is slight ; 
it contains mainly mucilage, and also some 
iodine and sulphur. It should bo well washed 
and soaked for some hours previous to cooking. 
The flavour is somewhat peculiar, but delicate, 
and to some very palatable. 

I oz. Irish moss. 

1 quart cold water. 

Lemon juice. 

Saccharine to taste. 

Wash the Irish moss well, and soak it for 
several hours in cold water. Then put into a 
saucepan with one quart of cold water and 
simmer slowly for from four to five hours. 
Strain, add the lemon juice, and sweeten to 
taste. Pour into a wetted mould and set aside 
until cold. 

Third Day 
Breakfast 

Tea or coffee with cream. 

Scrambled egg on toasted brown bread. 
Broiled kippered salmon. 

Gluten flour bread. Butter. 

Lunch 

Cocoa nibs and cream. 

Chicken panada and green peas (see p, 20), 
Potted head. 

Imperial cheese. Gluten cracknels. Gluten 
flour scones. 

Dinner 

Chicken broth (as p. 18). Thicken with 
almond flour. 

Fish souffle (p. 25). 

Curry and French beans. (The basis of this 
is cocoa-nut, green apples, or green rhubarb.) 

Gluten and almond baked pudding. (Make 
as semolina pudding, using gluten and almond 
flour — p. 16.) 

Savoury eggs. 

Sardines. — There are various forms in the 
market. The smallest fish are the best. They 
can be procured smoked, or preserved with 
tomatoes. If rolled in slices of streaky bacon 
and fried, they form a very appetising dish. 

Girdle Scones 

4 lb. of gluten flour. 

I oz. of butter. 

I tea-spoonful of soda. 

I tea-spoonful of cream of tartar. 

Salt or saccharine to taste. 

I tea-cupful of butter milk. 
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Rub butter into the flour and other dry 
ingredients ; make into a soft dough with milk. 
Form into a scone, or little breakfast rolls or 
twists, and bake in oven for fifteen minutes. 

Savoury Eggs 

3 hard-boiled eggs. 

i gill of cream. 

I oz. of butter. 

1 table-spoonful of cheese (Parmesan). 

1 small piece of onion, chopped. 

Pepper. 

Salt to taste. 

Mustard. 

1 tomato. 

Divide the eggs in half ; take out the yolks. 

Mix together the yolks, cream, cheese, butter, 
onion finely chopped ; pepper, salt, and mustard 
to taste. Fill the white parts of eggs with the 
mixture. 

Cut six rounds of brown bread ; butter them ; 
on each piece lay a slice of tomato, and on this 
half of a filled egg. Garnish the dish with cress. 

Almond Pudding 

2 eggs. 

J lb. of almond flour. 

J lb. of butter. 

2 tabloids of saccharine dissolved in a table- 
spoonful of brandy. 

Warm the butter ; beat in the almond flour 
and the yolks of the eggs, adding the dissolved 
saccharine. Whisk the whites to a stiff froth, 
beat altogether. Put into small cake moulds, 
bake in a quick oven, and serve with a little hot 
sauce made with dry sherry and saccharine. 

Cocoa-nut pudding can be made in the same 
way. 

Fourth Day 
Breakfast 

Tea, coffee, or cocoa from nibs. 

Grilled kidney and bacon. 

Crab omelet. 

Bran bread and cocoa-nut biscuits. 

Lunch 

Lime juice and aerated water. (Unsweetened 
Montserrat lime juice.) 

Anchovies on fried gluten bread slices ; if cold, 
a spoonful of cream on the top. 

Cold meat and tomato salad. 

Pat4 de foie gras, with bran biscuits. 

Dirmer 

Soup Julienne. 

Salmon. 

Mayonnaise sauce and cucumber. 

Sweetbreads and tomato. 

Junket. 

Mushrooms au gratin. 

Tomato Salad, — Slice up two perfectly firm 
and ripe tomatoes ; sometimes it is necessary 
to remove the core and pips. Add a tea- 


spoonful of oil and two tea-spoonfuls of vinegar, 
and sprinkle on a little pepper and salt. 

Mayonnaise Sauce 

Yolks of 3 eggs. 

^ pint best salad oil. 

\ gill tarragon vinegar. 

Pepper and salt. 

In a round basin begin stirring, with a wooden 
spoon, the yolks of the eggs, pepper and salt, 
until they are quite mixed. Then add, drop by 
drop, the salad oil and the vinegar, stirring all 
the time in the same direction ; if added quickly 
the egg curdles. When finished, the sauce must 
have a creamy appearance. 

Sweetbreads arid Vegetables. — (For the prepara- 
tion of sweetbreads, see p. 21.) The prepared 
sweetbreads stre first stewed in milk, then rolled 
in slices of fat bacon, and placed in the oven for 
a quarter of an hour. 

The bacon is then remov^ed ; the sweetbreads 
are cut in slices, and grated Parmesan cheese is 
shaken over them. They are again placed in 
the oven and braised in a rich brown gravy. 

Served on croutons of gluten bread, in the centre 
of which can be plabed stowed tomatoes, green 
peas, fresh French beans, stewed mushrooms. 

Mushrooms au gratin 

10 mushrooms. 

Piece of onion. 

1 tea-spoonful chopped parsley. 

1 salt-spoonful of thyme, fresh. 

„ „ dried. 

Pepper j 

Salt J- to taste. 

Lemon juice ) 

Almond biscuit crumbs. 

1 oz. butter. 

Select ten cup mushrooms about the same size. 
Peel the mushrooms very carefully without 
breaking them ; cut out the stalks close down 
with a spoon, and scoop out the inside. Peel 
the stalks, and chop them up with the scooped- 
out portion ; add the onion, parsley, and thyme. 
Fry all this in the pan with a little butter. Add 
sufficient biscuit crumbs to make the whole into 
a moist paste, and season to taste. Bake in the 
oven until the mushrooms are quite tender. 
Serve with some nicely-fried parsley round it. 

Fifth Day 
Breakfast 

Tea, chocolate, coffee, and cream. 

Findon haddocks, stewed in milk or broiled. 

Poached eggs on spinach. 

Almond loaves. Gluten cracknels. Butter. 

Lu7ich 

Cocoa mbs. 

Potted herrings. Stewed cucumber and 
cheese sauce. 

Stilton cheese. Pine biscuits. Toasted gluten 
flour bread. 
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Dinner 

Pur^e of lettuce or spinach. 

Turbot and tartar sauce. (See infra.) 

Roast chicken and water-cress. 

Blanc- mange. (See p. 16, using saccharine 
instead of sugar.) 

Tarragon creams. 

Stewed CvA^umher and Cheese Sauce. — Cut a 
fresh cucumber in pieces about 4 inches long. 
Boil until tender. 

Pour over the cucumber, when cooked, the 
following cheese sauce. 

Make the sauce in the same way as sauce 
Hollandaise (p. 29), omitting the tarragon 
vinegar, and add three table-spoonfuls of grated 
Parmesan cheese before serving. 

Tartar Sa'uce 

2 table-spoonfuls of Mayonnaise sauce. 

1 tea-spoonful chopped parsley. 

A small piece of very finely chopped shallot. 

1 tea-spoonful of mustard. 

Mix these ingredients well together and gently 
heat. 

Tarragon Creams 

2 eggs. 

1 pint cream. 

Pepper and salt. 

2 tea-spoonfuls chopped tarragon. 

Put into a basin one white and yolks of two 
eggs, the cream, and a little white pepper and 
salt. Beat up with a fork until smooth, add a 
little chopped tarragon. 

Butter some little moulds, sprinkle the top 
with chopped tarragon and truffles. 

Pour in the mixture, and stand the moulds in 
a stewpan of boiling water reaching to three- 
quarters height of the moulds. 

When the water boils, draw the pan to the 
side of the stove and poach for about twenty 
minutes till the creams are set. 

Turn out on a warm dish, and serve with sauce 
Hollandaise round them. 

Sixth Day 
Breakfast 

Tea, coffee, with cream. 

Cutlets of egg, ham, or crab. Camp pie. 

Gluten and bran bread. Butter. Marmalade. 

Lunch 

Fish roe souffles. 

Smoked tongue and salad. 

Cheese, with almond biscuits. 

Dinner 

Cock-a-leekie. 

Whitebait. Lemon sliced. Brown bread and 
butter. 

Roast lamb. Mint sauce. Asparagus. 

Gooseberry fool. 

Hot caviare on toast. Gluten bread. 


Fish Roe SoufflSs, — Take six roes of fresh 
herrings ; blanch and pound them, then flavour 
with salt, pepper, pounded mace, and nutmeg. 
Add half ounce butter and yolks of two eggs 
beaten well together. Whisk the whites of six 
eggs into a stiff froth ; mix the same with the 
roes, and bake in ramequin cups for about five 
minutes. 

Serve immediately the souffles are removed 
from the oven. 

Afeat and Hot Water ^ or “ Salisbury ” Diet 

Great care and consideration are called for, 
both as to the recommendation of this diet and 
the best means of giving effect to it. The 
writer recently saw a patient who came com- 
plaining of intense weakness and loss of flesh 
consequent on a course of treatment, lasting nine 
weeks, carried on ‘‘by correspondence. The 
patient had been instructed to take a moderate 
amount of exercise, including golf, and was 
greatly surprised to find that not only was 
exercise impossible, but at times she had hardly 
strength to stand. Very special precautions are 
always necessary in stout subjects. 

The value of the treatment is undoubted in 
some cases of indigestion and chronic auto- 
intoxication associated with it. Further refer- 
ence is made to it in other articles {vkle “ Gout,’’ 
“Indigestion,” “Obesity,” “Sprue”). 

Meats and Beef Juices. — At first the patient 
begins with lean meat or beef in mince or cakes. 
However, if the patient is unable to assimilate 
solid food, Carnick’s licpiid peptonoids, peptonised 
home-made beef teas and essences, Valentine’s, 
Wyeth’s beef juice, Bovril, Virnbos, Brand’s 
beef juice or meat jelly, may be used instead. 
Gradually the patient begins to take lean 
mutton cakes and the white meat of chicken. 
The white of an egg raw, lightly boiled, or 
poached, is also allowed. 

The following directions will be useful in the 
preparation of the muscle cakes : — 

Lean Meat Cakes. — The beef should be used 
from well-grown animals, and steaks cut from 
the centre of the round are the best for this 
purpose. The beef pulps can be prepared in 
the following manner : — All the fat, fascia, and 
connective tissue and bone are removed, and the 
meat is placed on a board or in a chopping tray, 
and is shredded down with a blunt knife ; the 
pulp is then scraped together with a spoon, the 
result is that all the tough fibrinous parts 
remain behind. The scraped pulp is lightly 
moulded by the hand into cakes from half to 
one inch thick, and slowly broiled over a clear 
fire free from smoke. When cooked, serve on a 
hot plate with a little butter, and season to 
taste with pepper and salt. The flavouring may 
be varied by using Worcestershire or Halford 
sauce, mustard and horse radish, or lemon juice. 
A small quantity of celery is also permissible. 

Drinks. — The patient is usually advised to 
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drink from one to two pints of hot water (110° 
to 120° F.) at one and a half hours before each 
meal, and half an hour before retiring. If the 
water is drunk slowly the stomach will not be 
distended, and the patient will not experience 
any sense of discomfort. If plain hot water is 
nauseating, it can be made more palatable by 
the addition of sal volatile, ginger, or lemon 
juice. When there is intense thirst, a little 
chloride of calcium or nitrate of potash will 
make the water a much better thirst-quencher. 
If constipation is present, a tea-spoonful of 
magnesium sulphate can be added to the water. 

When the strictness of the diet is first relaxed, 
the following rice scones, preferably taken hot, 
are very palatable and easy of digestion. 

Rice Scones, — Boil a teacupful of whole rice 
for 2^ hours. To the rice add quarter of a tea- 
cupful of sifted flour, a tea-spoonful of baking 
powder, and sufticient water to make a thick 
batter ; then stir in a pinch of salt and the 
white of one egg well beaten up. Pour the 
mixture into well-greased cake-tins and bake in 
an oven for thirty minutes. To be eaten with 
butter and more salt if desired. 

Oysters are a welcome addition to the mono- 
tony of the diet, and may bo prepared as 
follows : — 

Oysters. — Panned. — Take six deep-sea oysters, 
place them in a colander and pour cold water 
over them. Drain for ten minutes. Place the 
oysters in a very hot iron pan ; add salt, pepper, 
a small piece of butter, and a tea-spoonful of 
meat stock. Cook for a few minutes, and serve 
the oysters garnished with a thin slice of lemon. 

Broiled. — Take six large oysters. Lay them 
on a board and dry them, season with salt and 
cayenne pepper. Have a gridiron thoroughly 
heated; place the oysters on the gridiron and 
brown them on both sides. Place the oysters 
on a very warm plate, and pour round them 
a little heated beef juice and a little melted 
butter. 

Invasion. — The onset of a disease {e.g. 
smallpox) or of a physiological process \e,g. 
menstruation), also the extension of a morbid 
process to an unaftected part of the body. 

Invoraion. — The turning of a hollow 
viscus inside out (e.g. inversion of the uterus) ; 
also the incomplete development of an organ, 
giving it the appearance as if it were turned 
inside out {e.g. inversion of the bladder) ; also 
the transposition of parts {e.g. inversion of the 
viscera, or heterotaxy). See Labour, Injuries 
TO THE Generative Organs {Acute Inversion of 
the Uterus ) ; Bladder, Injuries and Diseases 
{Malformations, Ectopion Vesicce) ; Teratology 
{Heterotaxy or Transposition of the Viscera). 

Invertase. — The soluble ferment of yeast, 
capable of converting sucrose into glucose. 


Invert I ns. — Enzymes capable of splitting 
up sugars, e.g. Invertase {q.v.). See Enzymes ; 
Physiology, Protoplasm {Enzymes or Zymins). 

Involucrum. — A sheath, capsule, or in- 
vestment of an organ or part, especially the 
sheath of now osseous tissue round a sequestrum 
of necrosed bone. See Bone, Diseases op {Sup- 
purative Osteomyelitis, Repair). 

I n VOl ut ion. — The folding in of developing 
parts, especially membranes, in Embryological 
processes {see Embryology) ; the return of an 
organ or part to its normal size and characters 
after a temporary hypertrophy {see Pubrpbrium, 
Physiology, Involution of the Uterus) \ also the 
retrograde changes in the organs in old age. 

lodSilbin. — An organic iodine or iodo- 
proteid compound, consisting of a reddish powder, 
almost tasteless, insoluble in water and alcohol 
but soluble in alkalies ; said to be readily 
assimilable and free from the objectionable 
features of the inorganic salts. Dose — 5-10 grs. 

Iodic Acid Test. — A chemical test for 
morphine. See Morpiiinomania and Allied 
Drug Habits. 

Iodides. See Iodine. 

Iodine. See also Drug Eruptions {lodivie 
and the Iodides) ; Kidney, Surgical Affections 
OF {Actinomycosis, Treatment) ; Liver, Diseases 
of (Cirrhosis, Treatment ) ; Pharmacology ; 

{Symptonmtic) \ Syphilis (Treatment); 
Toxicology (Iodine), — Iodum. Symbol, I ; atomic 
w^eight, 125-9. Obtained from seaweeds and 
from mineral iodides and iodates. It occurs as 
small dark -coloured rhombic prisms, which give 
off a violet vapour when heated. It is soluble 
1 in 5000 of water, and readily in alcohol, 
ether, chloroform, and solutions of potassium 
iodide. Preparations-—!. Liquor lodi Fortis. 
Strength, 11 1 per cent of iodine. Corresponds 
to Linimentum lodi, B.P. 1885. 2. Tinctura 

lodi. Strength, 2^ per cent. Dose — 2-5 m. 3. 
Unguentum lodi. Strength, 4 per cent. 

Iodine is a very powerful antiseptic and irri- 
tant. The latter action is the one chiefly made 
use of in medicine. It is applied to the skin as 
a counter-irritant in pleurisy, in rheumatism, in 
arthritic affections of various kinds, in periostitis, 
in chilblains, in chronic glandular enlargements, 
in pleurodynia, and in a host of conditions, too 
numerous to mention, where an active local 
application is required. For most patients the 
liquor will be found to be too strong in effect, 
and the tincture too weak. A mixture con- 
taining equal parts of each is a favourite 
application ; but wide variations in reaction are 
observed, and whatever preparation is employed, 
it should be used sparingly at first until the 
individual susceptibility has been ascertained. 
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For use over exposed parts of the body a 
colourless alcoholic solution of iodine, strength 
1 in 40, prepared by decolor isation with strong 
solution of ammonia, has been recommended, but 
it is very weak in action and can have little real 
effect as a counter-irritant. Iodine should not 
be applied to the skin during the progress of 
any acute inflammatory condition, nor when 
there is fever. The official tincture may be 
injected into a hydrocele sac after tapping so as 
to set up the formation of obliterative adhesions. 
This proceeding causes the most exquisite agony, 
and should either be performed under a general 
anaesthetic or should be preceded by the in- 
jection of a solution of cocaine. Morton’s fluid, 
which consists of iodine 10 grains, potassium 
iodide 30 grains, and glycerin 1 fl. oz., was 
formerly employed as an injection for spina 
bifida, but it is quite unreliable and has been 
almost entirely abandoned. The injection of 
iodine into the pleura for hydrothorax and 
empyema, and into joints and abscess cavities, 
has also been given up on account of the risks 
of poisoning from absorption. As an antiseptic, 
iodine has been used in ujeerative stomatitis. 
In unhealthy conditions of the teeth with a 
purulent discharge from between the teeth and 
gums, the direct application of the tincture is 
particularly beneficial ; it has also been em- 
ployed in ozaena and in nasal catarrh. In 
chronic pharyngitis Mandl’s paint, which con- 
tains 6 grains of iodine to the ounce of glycerine 
with 20 grains of potassium iodide to effect 
solution, is of very great value. The tincture, 
and sometimes even the liquor if it can be borne, 
may effect a cure in ringworm when other means 
have failed. 20-30 m. of the tincture to 2 pints 
of boiling water, as an inhalation, has been re- 
commended for chronic fibroid phthisis and other 
chronic chest conditions. Recently a solution 
of iodine with potassium iodide has been 
advocated as a simple and efficient means of 
sterilising catgut for surgical purposes. From 
time to time iodine has been administered 
internally for the treatment of diseases of obscure 
pathology, but with no very marked success. 
In conditions associated with enlargement of 
lymphatic glands it may be of service, but it 
should not be given when suppuration is present. 
In countries where goitre is common it is said 
to act as an efficient remedy, given either by 
the mouth or by direct injection into the gland. 
It is useless in exophthalmic goitre and in cystic 
enlargement of the gland, but may prove of 
some value when simple overgrowth of the 
connective tissue of the gland is present. Small 
doses of the tincture, well diluted with water, 
frequently repeated, may check obstinate vomiting 
when other remedies fail. 

Iodides 

1. Potassii lodidum . — Prepared by dissolving 
iodine in liquor potassae, evaporating, and heat- 
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ing the residue with charcoal, when by solution 
in boiling water, filtering, washing, and evapora- 
tion, large, slightly opaque, cubical crystals 
are obtained. It is soluble in less than its own 
weight of water, 1 in 12 of alcohol, and 1 in 3 
of glycerin. Dose — 5-20 grs. Preparations — 
( 1 ) U nguentum Potassii lodidi. ( 2) Linimentum 
Potassii lodidi cum Sapone. 

2. Hodii lodidum . — Made in the same way 
as the potassium salt, a solution of soda being 
used in place of potash. It is a white, 
crystalline, deliquescent powder, freely soluble 
in water, glycerin, and alcohol. Dose — 
5-20 grs. 

3. Ammonii lodidum, a deliquescent powder 
consisting of minute crystalline cubes, is some- 
times employed. It is non-official. 

Administration of iodides is the recognised 
treatment in all cases of syphilis. In the 
primary stage mercury is preferred, but in 
the secondary and especially in the tertiary 
stages iodide is invaluable. Syphilitics usually, 
though not always, tolerate the drug well, 
and large doses must be given if the full 
benefit is to be obtained. The initial dose 
of 10 grains three times daily must be rapidly 
increased until symptoms of iodism occur, and 
then the amount should be diminished some- 
what. Some patients will tolerate as much 
as three or four drachms daily. Nodules, 
gummata, etc. disappear rapidly under this 
treatment, but the parasyphilitic sclerotic 
conditions, particularly those of the nervous 
system, are little, if at all, influenced by it 
except in the very early stages. In tumours 
of doubtful nature the effect of large doses of 
iodide is a great aid in diagnosis. In chronic 
lead, zinc, arsenic, and mercurial poisoning, 
iodides form soluble salts with the metals and 
aid in their elimination from the tissues. In 
chronic articular rheumatism, in rheumatoid 
arthritis, in sciatica, in lumbago, and in some 
cases of neuralgia, iodides may prove of great 
service. In conditions of increased arterial 
tension associated with degenerative changes 
in the vessel walls, iodides, by lowering the 
blood pressure and increasing elimination of 
waste products, relieve symptoms and also 
retard the progress of the degenerative changes. 
It is to be noted in this connection that fairly 
large doses must be given, as small ones increase 
the blood pressure and thus aggravate the 
condition. In aortic aneurysm good results 
have been obtained from long - continued 
administration of large doses, but what the 
mode of action is in these cases has not yet 
been decided. In asthma, iodide may ac- 
complish a complete cure when all other drugs 
have proved useless ; and in bronchitis of the 
larger tubes and emphysema it is of great value. 
It has been recommended for the treatment 
of chronic Bright’s disease ; but it must bo used 
cautiously, for if not properly eliminated by 
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the kidneys, it may produce untoward results. 
In the late stages of pneumonia where resolu- 
tion is slow, iodide may promote absorption of 
exudates; and it has also been employed in 
chronic pleurisy and pericarditis. It should be 
given in the early stages of hepatic cirrhosis 
as it may possibly retard the overgrowth of 
connective tissue. Full doses are indicated 
in the treatment of actinomycosis. It is 
occasionally employed to arrest the secretion 
of milk. The depressant effect of potassium 
iodide may be counteracted by the addition 
of a little ammonium carbonate, or the sodium 
or ammonium salts may be used instead. 
Iodides are very disagreeable to taste and 
should be prescribed with sarsaparilla or liquor- 
ice, or should be taken in milk. 

lodipin. — A compound of iodine with oil of 
sesame, given, usually by subcutaneous injection, 
in cases of syphilis and in other morbid states 
in which the iodides are commonly administered 
{e,y. asthma, lead -colic, etc.) ; a 10 per cent, to a 
25 per cent, solution is employed. 

lodisnri. See Duug Eruptions {Iodine)-, 
Nosb, Acute Inflammation {Acute Rhinitis, 
Etiology) ; Pharmacology ; Syphilis {Treat- 
ment of Tertiary ; Toxicology {No7i- 

metallic Elements, Iodine and Iodides). — The 
prolonged use of iodine and the iodides is 
apt to be followed, especially in susceptible 
individuals, by coryza, watering of the eyes, 
headache, sore throat, and acne ; these symp- 
toms constitute iodism. 

lodo-a — In compound words iodo- usually 
signifies relating to iodine or an iodide, or com- 
bined with them, as iodocaffein, iodocam2dio7\ 
iodocodein, etc. 

lododormsia —A skin eruption due to 
the use of iodine, especially iododerma pnstulo- 
tnherosmn, in which there is hyperkeratosis and 
parakeratosis. See Drug Eruptions {Iodine). 

Iodoform. See also Ankle-Joint, Region 
OF, Diseases {Tuhercidous Arthritis, Treat- 
ment)) Colour Vision {Acquired Colour-Blind- 
ness, Causes) y Dressings {Iodoform ) ; Drug 
Eruptions {Erythematous, Pajmlar ) ; Hip- Joint, 
Diseases {Tuberculosis, Treatment, Iodoform In- 
jections into Joint ) ; Joints, Diseases op {Tuher- 
cvlcms, Treatment, Conservative ) ; Knee-Joint, 
Diseases of {Tuberculous, Injection of Iodoform 
Glycerine) ; Toxicology {Non-metallic EleTnents). 
— lodoformum. Tri-iodomethane, CHIg. Small 
yellow hexagonal crystals, with a characteristic 
disagreeable odour, are obtained by acting upon 
alcohol with iodine in the presence of caustic 
potash at a temperature of about 70* C. It 
is almost insoluble in w^ater, soluble 1 in 95 of 
alcohol, and freely in fixed and volatile oils, 
ether, and chloroform. Dose — J-3 grs. Pre- 


parations — 1. Suppositoria lodoformi, 3 grs. in 
each. 2. Unguentum lodoformi. 

Iodoform is widely used in surgery for appli- 
cation to wounds, ulcers, sores, sinuses, etc. 
It is supposed to act as a mild disinfectant and 
antiseptic, and although the theory of its action 
by the liberation of iodine in the tissues has been 
greatly called in question, there is no doubt 
that clinically it is of the very greatest value. 
It is especially efficacious in the treatment of 
syphilitic and tuberculous ulcers, and it lessens 
pain and itching. It promotes the formation of 
plastic adhesions, and is therefore employed for 
this purpose in operative surgery. An emulsion 
of iodoform in glycerin (1 in 10) as an injection 
into tuberculous joints and abscess cavities has 
given very good results. For tuberculosis of 
the bladder, an emulsion of the same strength 
in mucilage of tragacanth and water is less 
irritating. An insufflation of iodoform with 
equal parts of starch or boric acid is of great 
value in tuberculous ulceration of the larynx ; 
J gr. acetate of morphia may be added if there 
is great pain. The same preparation is useful 
in ulcerative conditions of the mouth and throat 
and in ozsena. Painful deftecation from fissure 
of the anus or irritated haemorrhoids may be 
prevented by the introduction of a suppository 
shortly before going to stool. 

Bougies of iodoform for the treatment of 
gonorrhoea and pencils for introduction into 
the uterus have been prepared. Recently the 
intravenous injection of a solution of iodoform 
in ether has been introduced by Dewar for the 
treatment of phthisis. When the solution 
reaches the lungs the ether evaporates and the 
iodoform is deposited. Iodoform is of little 
value in internal medication although it has 
been tried in a large number of diseases, includ- 
ing tertiary syphilis, phthisis, catarrhal jaundice, 
and hepatic cirrhosis. Iodoform in capsules 
made of glutoid, which is dissolved by the 
pancreatic secretion but not by the gastric 
and intestinal, has been made use of to estimate 
the time of the passage of food from the stomach 
to the intestine, and to demonstrate the activity 
or otherwise of the pancreatic secretion. When 
the capsule has been dissolved and the iodoform 
absorbed, iodates and iodides can be detected in 
the saliva by testing with chloroform and dilute 
nitric acid (a rose-red or violet coloration of 
the chloroform is obtained). If no iodoform 
is absorbed the pancreatic secretion is absent 
or inactive — as is found in some cases of 
infantilism. 

A great many substitutes for iodoform have 
been placed on the market within recent years. 
Aidstol, di-thymol iodide, is a useful dusting 
powder, and has also been recommended for 
psoriasis, lupus, and eczema. lodol, tetra-iodo- 
pyrrol, an almost odourless, crystalline, brownish 
powder, has been used for much the same 
purposes as iodoform. lodoformal, Europhen, 
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NoBopheUy Isoform^ and Trauviatol also come 
under this group, but it cannot be said that 
any particular advantage attaches to any of 
them. I 

lodofornnin. — A substitute for iodoform, 
having the formula C2H0N2I2 ; when acted upon 
by ethyl iodide iodoformal is produced. 

Iodoform Ism. — Poisoning with iodo- 
form. See Iodoform ; Toxicology {Non-metallic 
Elements), 

lodol • — lodol or iodopyrrol (C^l^HN) is a 
non-official iodoform-like substance (containing 
90 per cent, of iodine), often used in place of 
iodoform ; pyroll (C4H5N) is got from the dis- 
tillation of bones, and iodol is obtained from it. 

lodophiliSU — The iodine or iodophilous 
reaction is a peculiar susceptibility of the 
protoplasm of leucocytes (especially the poly- 
morphonuclear) to the action of iodine applied 
to the dried him, which stains it a variable 
shade of brown instead of a pale lemon-yellow 
tint ; it is met with in toxiemias, both bacterial 
{e.g. sepsis) and non-bac^erial {e,g. diabetes 
mellitus) in character. See Glycogen Reaction. 

lodothyrin. — A substance with a marked 
power of combining with iodine, found in the 
thyroid gland and probably forming the active 
constituent of its internal secretion. See 
Physiology, Internal Secretions {Thyroid 
Gland), 

Ionic Action. — When electrolytes (salts, 
bases, and acids) are brought into solution it 
is believed that their molecules are broken up 
into two parts i^ons) \ these ions are regarded 
as intermediate bodies between atoms and 
molecules, and are charged with negative elec- 
tricity {katiom) or with positive (anions) ; they 
are supposed to have a powerful influence on 
certain physiological and pathological pheno- 
mena (e.g, osmosis, coagulation of the blood, 
agglutination of bacteria, etc.), and on the 
action of various drugs. 

lothion (or Jothion). — Tothion or 
di-iodo-hydroxypropane (CgH5l20H2) is a pre- 
paration which can be used externally in place 
of the tincture and the ointment of iodine. 

lp0CSiClia.nhSU — Ipecacuanha) Radix, 
the dried root of Tsychotria ipecacuanha^ im- 
ported from Brazil. It contains an uncrystal- 
lisable alkaloid Emetine^ and Ipecacuanhic acid. 
Dose — J-2 grs. (expectorant) ; 15-30 grs. 

(emetic). Preparations — 1. Acetum Ipecacu- 
anha). Strength, *1 per cent of alkaloids. 
Dose — 10-30 m. 2. Extractum Ipecacuanha) 
Liquidum. Strength, 2-2*25 per cent of 
alkaloids. Dose — ^-2 m. (expectorant) ; 15-20 
m. (emetic). 3. Pilula Ipecacuanhse cum Scilla. 
Dose — 4-8 grs. 4. Pul vis Ipecac uanhse Com- 
positus. DoveEs powder. Dose — 5-15 grs. 


5. Trochiscus Ipecacuanhse. \ gr. in e^ujlu 

6. Trochiscus Morphime et Ipecacuanhae. 
tV ^*‘* ipecacuanha and ^ gr. morphine hydro- 
chloride in each. 7. Vinum Ipecacuanhee. 
Strength, *1 per cent of alkaloids. Dose — 
10-30 m. (expectorant) ; 4-6 3 (emetic). 

Externally, ipecacuanha has been recommended 
as a dressing for anthrax, the drug being taken 
by the mouth at the same time. A paste made 
from the powdered root is said to relieve the 
pain caused by bee-stings. Internally, it is a 
valuable emetic, especially in children when the 
stomach is overloaded with food, or where the 
expectoration from bronchitis has been swallowed 
in large quantities. In poisoning it is hardly 
rapid enough in action ; it acts on the medulla 
after absorption, and sulphate of zinc or mustard, 
which stimulate the stomach directly, are to be 
preferred. In small doses it is employed as a 
stomachic to check obstinate vomiting, especially 
the vomiting of pregnancy. It is widely used 
as a depressing expectorant, particularly in the 
early stages of an attack of bronchitis. It is a 
frequent ingredient of cough mixtures and is 
indicated where the secretion is dry and scanty. 
In robust children suffering from laryngitis or 
bronchitis full emetic doses will often produce 
marvellous results, the act of vomiting clearing 
out the obstructed air-passages. Dover’s powder 
is a very efficient remedy in the early stages of a 
feverish cold. Ipecacuanha is a useful addition 
to cholagogue pills for the treatment of bilious 
dyspepsia : it stimulates the secretion of bile. 
It is regarded as a specific for dysentery of the 
true acute type. A large dose (30-60 grs.) of 
the powdered root is to be given on an empty 
stomach, and should be preceded by a dose 
of laudanum so as to prevent vomiting. De- 
emetised ipecacuanha has also been employed 
for this purpose, but its value is questionable. 
The inhalation of a spray of ipecacuanha wine, 
diluted with equal parts of water and alcohol, 
has been recommended for asthma and chronic 
bronchitis. 

Ipomoea. See Jalap. 

lriclSilgfia« — Pain in the iris (due to 
synechise). 

IridOCtomy- — Excision of a portion of 
the iris in order to form an artificial pupil. See 
Cataract (Treatment^ Iridectomy ) ; Glaucoma 
(Operative Treatment^ Iridectomy) ; Iris and 
Ciliary Body (Operations on Iris^ Iridectomy ) ; 
Ocular Muscles, Affections of (JVystagmus) ; 
Sclerotic, Diseases of (Sclerotitis^ Treatment), 

IridOremiA. — Absence of the iris, 
antenatal, acquired, or the result of operation ; 
aniridia. See Iris and Ciliary Body (Con- 
genital Abnormalities), 

IridIn.— A dark brown powder obtained 
J from the root of the blue flag. Iris versicolor. 
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It has a bitter acrid taste, and possesses cathartic 
and diuretic properties. Dose — 1-5 grs. in pill. 
It is a cholagogue, and has the advantage that 
it rarely gripes. It may be given in combina- 
tion with other purgatives. 

Irido-Choroiditis. — Inflammation of 
the iris and choroid ; uveitis. See CnoROiD, 
Diseases op {Irido-choroiditis or Uveitis). 

I ridoci nesis. — The movement of con- 
traction or expansion of the iris. See Physio- 
logy, Senses (Vision, Mechanism, Iris). 

Irido-Cyclitis. — Inflammation of the 
iris and ciliary body. See Cataract (Operation, 
After- Results) ; Gout (Irregular, Eye Symptoms). 

IridodesiS. — An operation for lengthening 
the pupil or for making an artificial pupil (for 
optical purposes). 

lridodia.ly8i8. — Separation of the iris 
from adhesions or from its attachments. See 
Eyeball, Injuries of (Detachment ) ; Iris and 
Ciliary Body (Injuries), 

lridodone8i8. — Tremulousness or quiv- 
ering of the iris, due to partial dislocation of 
the crystalline lens. See Eyeball, Injuries 
OP (Dislocation of the Lens) ; Iris and Ciliary 
Body (Amxtomy, Iridodonesis) ; Lens, Crys- 
talline (Displacements). 

lridopSir08i8a — Partial paralysis of the 
iris. 

Iridoplefia. — Paralysis of the iris ; 
failure of the iris to respond to the action of 
light or to the effort of accommodation. See 
Iris and Ciliary Body (Injuries). 

Irld0pt08i8. — Prolapse of the iris (e.g. 
through a wound of the cornea). 

Iridotonfiy. — incision into the iris (e.g. for 
the making of an artificial pupil). See Iris and 
Ciliary Body (Operations). 
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Anatomy.-— The iris is the anterior part of the 
tunica vasculosa or uveal tract. It is the 
beautifully coloured and contractile membrane 
seen through the transparent cornea. By its 
circumference it is attached to the ligamentum 
pectinatum and ciliary body. Its anterior 
surface is free, whilst the posterior surface rests 
by its pupillary margin against the capsule of 
the lens ; an absence of this support causes the 
iris to be tremulous — iridodonesis It separates 
the anterior chamber, between it and the cornea, 
from the posterior chamber, between it and the 
lens. Slightly to the nasal side of its centre is 
the aperture of the pupil, whose diameter, when 
the iris is resting, varies from three to six 
millimetres. In thickness the iris is about 
0*4 millimetre. 

Developmentally, the iris consists of two parts, 
the anterior portion being mesodermic, the 
posterior portion ectodermic, in origin. The 
mesodermic iris is composed of the following 
layers : — 

1. The anterior endothelium, continuous with, 
and similar to, the lining cells of Descemet’s 
membrane and the ligamentum pectinatum. It 
is broken here and there, where crypts in the 
succeeding layer exist. 

2. The substantia propria, consisting of a 
stroma of connective tissue, containing branch- 
ing connective-tissue cells, many of which in 
dark eyes are pigmented. The anterior part of 
this layer is somewhat condensed and free from 
blood-vessels ; this has been termed the anterior 
boundary layer. Within the stroma are found 
muscular fibres, blood-vessels, lymphatic tissue, 
and nerves. The muscular fibres are unstriped, 
and are arranged to form two definite tracts. 
One of these, the sphincter or constrictor pupilloe,, 
consists of a flattened ring around the edge of 
the pupil, nearer to the posterior than to the 
anterior surface of the iris. The second 
muscular tract, the dilator pupilUv, is radially 
placed in the posterior part of the stroma, 
immediately anterior to the membrane of Bruch. 
It is composed of delicate spindle cells, which 
cannot be seen unless the iris is first bleached. 

3. The posterim' limiting membrane, or 
viembrane of Br^ich, a thin hyaline membrane, 
continuous with the lamina vitrea of the choroid 
and ciliary body. 

The ectodermic iris is composed of two layers 
of pigmented cells : (a) an anterior layer of 
spindle cells, the continuation of the pigmented 
layer of the retina ; and (b) a posterior layer of 
polygonal cells, the representative of the 
remainder of the retina. These layers can only 
be seen in albino irides, or where the iris has 
been bleached. Together they form the uvea. 

The colour of the iris in dark eyes is due to 
pigment granules in the connective - tissue 
corpuscles of the substantia propria, especially 
those in the anterior portion. If pigment is 
absent from the stroma, and only present in the 
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uvea, the iris appears blue, if comparatively 
thin, as is the case in children and young 
adults ; where the iris becomes thicker the 
colour changes to gray. The eyes of newly- 
born children, even among the dark races, are 
always blue, since at this age the pigmentation 
is confined to the uvea. If pigment is absent 
from both stroma and uvea, the eye appears 
pink, owing to the choroidal reflex shining 
through the iris ; this is seen in albinos. 

The ciliary body is that part of the tunica 
vasculosa which extends backwards from the 
base of the iris to the ora serrata. Anatomically, 
it consists of three parts : (1) an anterior thick 
portion, which supports the ciliary processes, 
the pay's 2 )licata or corona ciliaris ; (2) a posterior 
portion, devoid of processes, which gradually 
thins off into the choroid, the non-plica, ta or 

orbicularis ciliaris ; and (.3) the ciliary muscle. 

The ciliary processes arc very vascular folds 
of a connective-tissue stroma similar to and 
continuous with that of the iris, and limited 
externally by the ciliary muscle. They are 
about seventy in number, and between two and 
three millimetres long, lining them, as well 
as the pars non-plicata, arc two layers of cells 
separated from the underlying connective tissue 
by the lamina vitrea. The layer next this 
lamina is pigmented, and is continuous with the 
pigmentary epithelium of the retina behind and 
the corresponding layer of the iris in front. 
The inner layer of cells, devoid of pigment, is 
the sole representative of the remaining layers 
of the retina, and is called the ciliaris 

retinae. ; in the iris it is continued as a pig- 
mented layer. It consists of two kinds of cells, 
one set being cuboidal, granular, and with 
prominent nuclei ; the other set being extremely 
fine and elongated, so as to form slender fibrils, 
which unite together and aid in the formation 
of the suspensory ligament. Secretory tubular 
glands have been described by Treacher Collins. 
They exist, for the most part, at the junction of 
the plicated and non-plicated portions of the 
ciliary body. 

The ciliary muscle arises from the fibres of 
the ligamentum pectinatum opposite the sclero- 
corneal junction ; the greater part of its fibres 
(meridional) pass directly backwards to be 
inserted into the external layers of the choroid. 
The different muscular bundles are separated by 
small tracts of connective tissue. Other husciculi 
(oblique), more loosely arranged, pass inwards 
to the ciliary processes ; these run divergingly, 
and frequently anastomose with each other. 
Others, the most internal, on reaching the base 
of the iris, pass into a direction almost circular, 
forming the circular muscle of Muller. This 
annular muscle is better developed in hyper- 
metropes than in emmetropes. In myopes, on 
the contrary, the circular fasciculi are small, 
the meridional fibres constituting nearly all the 
muscle. 


The fibres are of the unstriped variety ; the 
muscle possesses a network of capillaries and 
a plexus of non-medullated nerve-fibres, with 
numerous ganglion cells. 

The blood-supply of the iris and ciliary body 
comes from the long posterior and the anterior 
ciliary arteries. 

The two long posterior ciliary arteries^ arising 
from the ophthalmic artery, pierce the sclerotic 
close to the optic nerve, one on either side, and 
pass forwards between the choroid and sclerotic, 
supplying neither, till they reach the ciliary 
region. Close to the posterior border of the 
ciliary muscle each divides into two branches, 
which take a circular direction parallel to the 
equator of the eyeball, and unite with branches 
from the anterior ciliaries to form the circulus 
arteriosus iridis major, which lies between the 
meridional and circular portions of the ciliary 
muscle. 

The anterior ciliary arteries^ about five in 
number, come from the muscular and lachrymal 
branches of the ophthalmic artery ; they pierce 
the sclerotic near the margin of the cornea, and 
then divide into branches to the ciliary muscle 
and to the circulus arteriosus iridis major. 

The circalus arteriosus iridis major gives off 
branches to the ciliary processes. It also sends 
branches to the iris, which pass radially towards 
the pupillary margin. Close to the latter they 
form an anastomotic ring, the circulus arteriosus 
iridis minor, from which, in the fmtal eye, fine 
branches pass to the pupillary membrane. 

The iridic arteries have thick middle and 
outer coats, and but little muscular tissue. 

The veins of the iris and ciliary body do not 
exactly correspond to the arteries. Thus the 
anterior ciliary veins are quite small, and only 
receive blood from part of the ciliary muscle. 
They anastomose with the conjunctival veins 
and with Schlemm^s canal. The blood from the 
veins of the iris and the rest of the ciliary body 
is returned to the choroidal veins, and so to the 
venfe vorticosa). 

The nerves of the iris and ciliary body are 
derived from two sources. The long ciliary 
nerves are branches of the nasal branch of the 
ophthalmic division of the fifth nerve, and are 
therefore sensory. They supply the ciliary 
muscle. The short ciliary nerves, about fifteen 
in number, are branches of ciliary ganglion, 
being derived from the oculo-motor nerve, and 
pierce the sclerotic near the optic nerve entrance, 
passing forwards between this tunic and the 
choroid. On reaching the ciliary body they form 
the ciliary plexus, from which fibres pass to the 
ciliary muscle. Passing on, a second plexus is 
formed in the iris, from which vaso-motorial 
branches supply the vessels ; muscular branches 
from the third nerve supply the constrictor 
pupill® ; sympathetic fibres pass to the dilator 
pupilleG ; while sensory fibres supply the anterior 
surface of the iris. Ganglion cells are found in 
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the ciliary body, but in the iris their presence 
is doubtful. 

The lymphatics of the Iris and Ciliary Body. — 
There are no distinct lymphatic vessels in the 
iris, but the sheaths of the blood-vessels contain 
lymphatic sinuses, and the whole stroma is 
riddled with lymph spaces. Whether these 
spaces are in direct communication with the 
anterior chamber through the crypts described 
above is not definitely known ; they, however, 
open into the spaces between the fibres of the 
ligamentum pectinatum, and so reach the canal 
of Schlemm. 

Between the ciliary muscle and the sclerotic 
coat is a lymph space continuous with that 
between the lamina suprachoroidea and the 
lamina fusca, and limited anteriorly by the 
attachment of the ciliary muscle. It is a 
common seat of inflammatory exudation or 
haemorrhage in cyclitic trouble. 

Physiology of the Iris and Ciliary Body. — 
Under this heading the following important 
subjects are included — the action of light and 
certain poisons on the pupil ; associated move- 
ments ; the mechanism of accommodation ; and 
the function of the ciliary processes. 

Movements of the Pupil. — The iris, with its 
central aperture, the pupil, serves as a diaphragm 
to shut off marginal rays ; spherical aberration 
is thus prevented. It also regulates the amount 
of light entering the eye. 

Contraction of the pupil to light is brought 
about by the action of the sphincter pupilhe, 
which is governed by a reflex mechanism, of 
which the optic nerve is the afferent path, and 
the oculo-motor nerve the efferent path, the 
centre being situated in the floor of the aque- 
duct of Sylvius. The method of examining the 
pupillary light reflexes is as follows Let the 
patient be placed in a good bright light, day- 
light by preference, then cover both eyes with 
the hand ; upon exposing one eye — for example, 
the right — to the light, its pupil contracts 
{direct light reflex), and the left pupil also 
contracts {indirect or consensual light reflex), 
though to a less extent, being indirectly stimu- 
lated through the light entering the right eye ; 
upon exposing the left eye, a further slight 
contraction occurs in the right eye (consensual 
reflex) in conjunction with the direct reflex in the 
left. Consensual light reflex cannot be obtained 
in those animals whose optic nerves decussate 
completely. If, after shading the eyes for a 
few minutes, tliey are suddenly exposed to a 
bright light, a slight and temporary rhythmical 
contraction and dilatation of the pupils ensue 
— hipp^vs ] this is very evident in neurotic 
persons. 

Other causes of contraction of the pupil are : 

(1) stimulation of the optic nerve by agents 
other than light, as electricity ; (2) accommoda- 
tion of the eye for near objects ; (3) the early 
stages of poisoning by chloroform, alcohol, etc.. 


and nearly all stages of poisoning by morphia, 
eserine, and some other drugs ; (4) deep sleep ; 
and (5) the local application of eserine and other 
myotics. 

Dilatation of the pupil is brought about by 
the dilator pupilloe, which is governed by a 
reflex mechanism, just as is the constrictor 
pupillse. The dilator pupillsc, as to the exist- 
ence of which there has been much controversy, 
has been demonstrated both physiologically and 
anatomically. It is supplied by sympathetic 
fibres arising from the cilio-spinal centre in the 
upper dorsal region of the cord. This centre 
is subordinate to a higher reflex nerve-centre 
in the medulla. The fibres leave the cord by 
the lower cervical and upper dorsal anterior 
nerve-roots, and, passing into the last cervical 
and first thoracic ganglia, enter the sympathetic 
cord, pass upwards to the Gasserian ganglion, 
and through the nasal nerve enter by the long 
root the lenticular ganglion, from which they 
proceed by the ciliary nerves to the iris. 

Dilatation of the pupil occurs : (1) when the 
stimulus of light is withdrawn from the retina ; 

(2) when the eye is ^adjusted for distant vision ; 

(3) during dyspnoea, powerful irritation of the 
sensory nerves, violent muscular efforts, in the 
later stages of chloroform poisoning, and in all 
stages of poisoning by atropine and certain 
other drugs; and (4) after the local action of 
atropine and other mydriatics. 

Besides the reflex mechanisms regulating the 
size of the pupil, a local mechanism is supposed 
to exist either in the iris itself or in the choroid, 
where ganglion cells are present. When eserine 
is applied to the eye, contraction of the pupil 
is caused whether the third nerve has been 
divided or not, and with a strong dose it 
cannot be overcome by stimulation of the 
sympathetic. 

Associated Movements. — Two movements are 
said to be associated when the special central 
nervous mechanism used in carrying out the 
one act is so connected with that employed in 
carrying out the other that when we set the 
one mechanism in action we unintentionally set 
the other in action also. Thus the movements 
of convergence, accommodation, and contraction 
of the pupil are produced together during near 
vision by simultaneous stimulation of all the 
fibres of the third nerve, and if one of these 
is in excess, as in convergent concomitant 
strabismus with hypermetropia, it may be 
merely necessary to correct the excessive accom- 
modation in order to cure the squint. The 
nucleus of the third nerve eonsists of definite 
component parts ; the most anterior portion 
presides over accommodation ; below this is the 
centre for the action of the pupil ; farther down 
come the cells governing the levator palpebrse 
and the internal rectus ; while most posteriorly 
the nucleus supplies fibres to the rectus superior, 
obliquus inferior, and rectus inferior. 
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The Mechanism for Accommodation. — All are 
agreed that during accommodation the anterior 
surface of the lens becomes more convex, but 
how exactly this is brought about has not been 
definitely proved. The capsule of the lens is 
attached by the suspensory ligament to the 
ciliary processes, and any alteration in its 
tautness will produce an alteration in the form 
of the elastic lens. Two chief theories have 
been brought forward. (I) According to the 
theory of Helmholtz^ during the act of accom- 
modation for near objects the suspensory liga- 
ment is relaxed. This is chiefly brought about 
by the annular part of the ciliary muscle, which 
on contracting causes the ciliary processes to 
approximate to the axis of the eyeball. Help 
is also given by the meridional fibres, which, 
acting on the choroid, draw it and the ciliary 
body forwards. As a result, the ligament is 
relaxed, and the elasticity of the lens causes 
the whole of its anterior surface to become more 
spherical. 

(2) According to the more recent theory of 
Tscherniny, the suspensory ligament is tightened 
during accommodation for^ near objects. The 
annular part of the ciliary muscle uses the 
choroid, to which it is attached, as its fixed 
point, and draws the ciliary processes towards 
this, thus tending to cause a posterior dis- 
placement of the lens. This is prevented by 
the rest of the ciliary muscle, which, with the 
sclero-corneal junction as its origin, pulls on 
the choroid, causing a forward movement of 
the vitreous. As a result of these actions, the 
anterior surface of the lens becomes hyperboloid 
in form ; in the neighbourhood of the anterior 
pole it becomes more convex, with flattening of 
the more peripheral zones. 

The evidence in support of these two views 
is considered in the article on “Accommodation’’ 
in vol. i. 

The Function of the Ciliary Processes. — The 
ciliary processes have a double function ; they 
support the lens by means of the suspensory 
ligament, which is partly attached to them, and 
they take part in the production of the aqueous 
humour. Exactly what portion of their struc- 
ture is engaged in this secretion is still a matter 
of some doubt. The ciliary glands discovered 
by Collins are considered by him to be the 
source of the fluid of the eye, but it is doubtful 
whether they are sufficiently numeroiis, and it 
seems better to consider that the processes as a 
whole are the structures concerned. It has been 
suggested that the ciliary glands, of whose 
existence there seems to be no doubt, secrete 
pigment. They are found in greater number in 
dark eyes than in blue eyes, and appear to be 
absent in albinos. 

Congenital Abnormalities of the Iris. — 
Abnormalities in Pigmentation. — Pigment may 
be completely or almost completely absent from 
the iris in the condition known as albinism. The 


eyes look pink, on account of the choroidal reflex 
shining through the non-pigmented iris. For 
further description of albinism see “ Skin, 
Pigmentary Affections of.” 

Pigment may be arranged in the iris not only 
diffusely, but in small aggregations, giving rise 
to a mottled appearance. 

The iris of one eye may remain blue while 
that of the other eye is pigmented, becoming 
brown ; a sector of one iris may, again, be of a 
different colour from that of the rest. These 
conditions are included under the term hetero- 
chrortda. When the heterochromia is complete, 
the colour of one may correspond to the colour 
of the father’s irides, and that of the other to 
the colour of the mother’s irides. 

Occasionally small masses of pigment are seen 
at the pupillary margin ; these are extensions of 
the uveal pigment of the iris, and are found 
congenitally as well as in chronic glaucoma. It 
is normally found in the horse, and is termed 
ectropion of the uveal piyrnent. 

Abnormalities in Form. — Irideremia or 
Aniridia is a more or less complete absence 
of the iris, a narrow rim alone remaining. It is 
frequently found in members of the same family 
and is often accompanied by choroidal coloboma 
and lenticular opacities. 

Coloboma iridis consists in a congenital cleft 
in the iris. It is usually directed downwards, 
or downwards and slightly inwards, and re- 
sembles the gap made by iridectomy, except 
that the constrictor muscle can be seen to line 
its walls. It varies in extent and frequently 
occurs in both eyes. It is often accompanied 
by coloboma of the choroid. It is frequently 
hereditary, and has been traced through four 
generations. It has been produced artificially 
in the offspring of animals, a small sector of 
whose irides has been caused to become atrophic. 
Most cases of downward coloboma are probably 
due to a late closure of the choroidal fissure. 
On account of this, there is a cleft in the ciliary 
body, and consequently here either no iris is 
developed or it is rudimentary. This, however, 
does not explain the condition of upward colo- 
boma, nor of a double coloboma in the same eye, 
an abnormality which has been described. These 
cases are probably due to some irregularity in 
the production of the secondary optic vesicle, 
hindering the development of a sector of the 
iris. 

Polycoria is an exceedingly rare condition, in 
which the natural pupil is divided into two or 
more apertures by bands of iridic tissue. As 
many as eight extra pupils have been described, 
each surrounded by muscular tissue, as shown by 
the behaviour to atropine. 

Coi'ectopia is a congenital misplacement of the 
pupil. It may be situated quite at the peri- 
phery, close to the sclero-corneal junction. It is 
a rare deformity, and is frequently accompanied 
by dislocation of the lens. 
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PerdisUnt remains of the pupillary membrane 
are sometimes found. The membrane is usually 
^represented by one or more fine filament^ 
which arise from the circulus arteriosus iridis 
minor (thus being distinguished from posterior 
synechia)), and are attached either to the iris 
opposite or to the anterior capsule of the lens. 
Occasionally a definite membrane is seen in front 
of the lens. 

Iridodonesis^ or trembling iris, is found in cases 
of congenitally dislocated lens. 

Inflammatory Conditions op thk Iris and 
Ciliary Body. — Hypereemia of the iris attends 
many local inflammatory changes such as acute 
conjunctivitis; keratitis, especially if due to a 
foreign body deeply imbedded in the cornea; 
other forms of injury; and after intraocular 
operations, as iridectomy, cataract extraction, 
etc. Being the first stage of inflammation, its 
early recognition, combined with prompt treat- 
ment, will often cut short an impending attack 
of iritis. It is characterised by contraction and 
sluggish action of the pupil ; slight discoloration 
of the iris with indistinctness of its reticulum ; 
engorgement of its vessels, which can often be 
seen with a strong magnifying lens ; media 
which are not hazy ; and a pupil whose outline 
is clear and which dilates fully and regularly 
under a mydriatic. The circumcorneal zone is 
injected, and lachrymation with photophobia is 
usually present. The treatment consists mainly 
in local depletion by leeches and the use of 
atropine. 

Inflammatory conditions of the iris and ciliary 
body are frequently found together ; it will be 
well to consider the symptoms of each separately 
before seeing what their etiological factors are. 

Symptoms of Iritis. — The earliest symptoms 
are those of hypereemia of the iris: — 1. The 
mobility of the iris is diminished ; its movements 
are either sluggish or lost, on account of 
spasmodic action of the sphincter pupillao. 

2. The colour of the iris is altered. This 
change is sometimes very slight, but by care- 
ful examination with oblique focal illumination 
there will nearly always be found an alteration 
in the colour of the tissues surrounding the 
edge of the pupil. The two irides should be 
very carefully compared. In many cases the 
change in colour is very marked, the blue or 
gray iris becoming yellowish green, whilst the 
dark brown iris assumes a brownish red or rust 
colour. 

3. The blood-vessels immediately surroundiTig 
the cornea are injected, forming a pink or deep 
red ring ; there is conjunctival injection, with 
photophobia and lachrymation. 

In addition to these, we have symptoms re- 
sulting from inflammatory exudation. Turbidity 
of the iris, due to exudation into its substance, 
and of the aqueous fluid, ensues. This pro- 
duces a muddy appearance of the pupil. Pus 
may collect in the anterior chamber {hypopyon)^ 


or an iridic vessel may rupture, causing heemor- 
rhage {hyphoema). If the lymph which occupies 
the pupil becomes organised, we get an opaque 
persistent membrane, which may be perforated 
by one or more small apertures. This condition 
is termed occlusion of the pupil. Again, lymph 
in the posterior chamber may become organised, 
forming adhesions between the iris and the 
capsule of the lens imposter ior synechice). If the 
whole of the pupillary margin is adherent to 
the lens capsule, the condition is termed annular 
poster kn' synechia ; the anterior chamber is cut 
off from the posterior chamber {seclusion,' or 
exclusion, of the pupil). Lastly, the whole of 
the posterior surface of the iris may bo adherent 
to the capsule of the lens, a condition known as 
total posterior' synechia. This, however, is rarely 
found in absence of cyclitis. 

Other symptoms of iritis are impaired vision 
and 2 tain. The amount of diminution of vision 
varies very considerably. With occlusion of 
the pupil there is very much less sight than 
with exclusion. Pain may be entirely absent, 
or may exist in various degrees of severity with- 
in the eye and in the surrounding parts. The 
amount depends largely on the etiological 
factor. 

Symptoms of Cyclitis. — This atFection, which, 
when it occurs without iritis, is usually chronic, 
with few inflammatory symptoms, is recognised 
by a somewhat dilated sluggish pupil, a normal- 
looking iris, slightly raised tension, and by the 
presence of so-called heratitis puyictata (or 
ci'pitaies), being a dotted appearance on the 
lower part of the posterior surface of the cornea. 
Its pathology will be considered later. Cyclitis, 
when it accompanies iritis, is much more acute, 
and is recognised by the following additional 
symptoms: — (1) tenderness over the ciliary 
region ; (2) increased intraocular tension ; (3) 
vitreous opacities ; (4) total posterior synechia ; 
and (5) cellulitis of the eyelids and cheek. It 
is rare for cyclitis to occur without iritis, the 
irido-cyclitis usually found being that disease 
formerly named serous iritis, in contradistinction 
to plastic iritis with its marked exudation, as 
described above. 

In considering the etiology, pathology, diag- 
nosis, prognosis, and treatment, iritis and 
cyclitis will be taken together. 

Etiology of Iritis and Cyclitis. — In the large 
majority of cases of iritis and cyclitis the cause 
is some constitutional taint. It is probably 
only in the case of a perforating injury that iritis 
is a purely local affection. Cases of iritis occur, 
the cause of which cannot be discovered ; 
these, till they are better understood, are termed 
idiopathic. Hence we have the following etio- 
logical classification of iritis and cyclitis : — (1) 
Symptomatic ; (2) traumatic ; (3) idiopathic. In 
addition to these we have (4) secondary iritis, 
i.e. iritis following inflammation of neighbouring 
structures. 
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(1) Symptomatic iritis occurs as a result of 
sjrphilis, rheumatism, gonorrhoea, tuberculosis, 
gout, and diabetes ; it may follow one of the 
exanthemata. 

(a) Syphilitic iritis is much the most common 
form of iritis. It appears as a rule within 
the first nine months of contagion, usually in 
the fourth or fifth month. It occurs in about 
4 per cent, of all cases of syphilis. There are 
four chief forms — plastic iritis, iritis gummosa 
of papulosa, gumma of the iris and ciliary body, 
and irido-cyclitis. 

The plastic form difters from the other forms 
in the large amount of exudation and in the 
rapidity with which this becomes organised, in 
showing no tendency to recur when once cured, 
and in the absence of very severe pain. 

Iritis (jwmmosa or papulosa appears as a 
secondary manifestation, and must not be con- 
founded with the next form. It occurs in 
18 per cent, of all cases of plastic iritis. 
Its characteristic feature is the formation of 
multiple orange or rust - coloured nodules of 
lymph, either at the ciliary or the pupillary 
margin of the iris. The orc^jnary signs of iritis 
are present. As a result of this form, a broad 
posterior synechia is very common. 

True (jumniaia of the iris and ciliary body 
may occur as a tertiary symptom of syphilis, but 
are very rare. They usually start at the iridic 
angle, and cause marked staphyloma Vision is 
usually greatly afiected, though a case has been 
recorded (Ophth. Review^ vol. xvii. p. 238) in 
which, after correction of the resulting astigma- 
tism, useful vision was restored. 

Irido-cyclitis, the fourth variety of syphilitic 
iritis, is a late secondary or tertiaiy manifesta- 
tion, since it may occur several years after the 
primary infection. It is frequently accompanied 
by choroiditis. 

Hereditary syphilis is occasionally character- 
ised by congenital syphilitic iritis, occurring at, 
or a few hours after, birth. A little later, 
usually between the ages of six weeks and 
sixteen months, iritis may develop — infantile 
iritis. Still later, interstitial keratitis may be 
complicated by iritis, extensive adhesions some- 
times resulting. Occasionally cyclitis, with no 
keratitis, results from hereditary syphilis. 

(b) Rheumatic iritis may follow acute 

rheumatism, but is more common in the 
chronic form. It shows a great tendency to 
recur, the relapses often alternating with the 
attacks of rheumatism, though in some cases 
the two are synchronous. It is attended with 
greater pain and conjunctival injection than 
the syphilitic form. The plastic exudation, j 
however, is less ; there is consequently less ! 
change in the colour of the iris, and the i 
adhesions are less extensive and form less | 
rapidly. Sight may be little afifccted, even j 
after repeated attacks. Both the iris and 
ciliary body usually are implicated. | 


(c) Goruyrrhoeal iritis resembles rheumatic 
iritis very closely. It is found especially with 
gonorrhoeal rheumatism, although it may occur 
in cases where the joints are not affected. Like 
rheumatic iritis, this form shows a special 
tendency to relapses, especially after a renewal 
of the urethral discharge or a return of articular 
swelling. 

(d) Tuberculous irido-cyclitis is a form of iritis 
occasionally seen, though, from the rarity of 
its occurrence, its earlier stages are very liable 
to be overlooked. It is essentially chronic, 
and difiers chiefly in this respect from all other 
varieties. This disease is probably always 
secondary to a primary tuberculous focus 
elsewhere in the body. In the disseminated 
variety the pupil is usually contracted and 
immobile. At first nodulated on its surface, 
the iris eventually fills up the anterior chamber j 
its colour is a dull brick-red mottled with gray, 
and it appears to be very vascular. The pain 
and circum corneal injection are not marked at 
first, though in the later stages, owing to the 
supervention of secondary glaucoma, the pain 
becomes intense and persistent in spite of all 
palliative measures ; chemosis and intense 
circumcorneal injection accompany this increase 
of tension. It usually occurs in young subjects. 
The diagnosis is determined by the chronicity 
of the affection, by the characteristic appear- 
ance of the iris, and by the resistance to all 
ordinary treatment for iritis. Upon making 
an antero-posterior section of the excised eye, 
the tubercular appearance of the iris is most 
striking. It fills the whole anterior chamber 
and moulds itself to the shape of the cavity, 
becoming adherent to the cornea and lens. 
It presents to the naked eye the appearance 
of small white nodules massed together and 
interrupted here and there by the disturbed 
uveal pigment, giving the growth the resem- 
blance of marble. Microscopically, these nodules 
present the characteristic features of miliary 
tubercle, central giant-cells surrounded by 
epithelioid cells and small round cells. They 
arc non-vascular, though the vessels between 
them are enlarged and numerous. The ciliary 
body is usually involved, and the uveal pigment 
is so interrupted that it would be difficult to 
believe from the appearance that it was ever 
a continuous tract. The tubercle bacillus has 
in many instances been found. Recovery has 
occasionally taken place with gradual absorption 
of the growth, but as a rule the prognosis is 
bad, the eye being lost, and the patient usually 
dying from general tuberculosis or meningitis. 
The solitary variety is very similar in its 
symptoms, pathology, and prognosis, but starts 
singly. 

(2) Trauiiwbtic iritis results from a perforating 
injury, mechanical violence, or chemical irri- 
tation. Of these the first is much the most 
common. The iritis may go on to a suppurative 
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form, with the formation of hypopyon. Sup- 
purative iritis is seldom confined to the tissues 
of the iris, but is usually either derived from, 
or extends to, the surrounding tissues. 

Under this heading may be included 
sympathetic iritis ; this will be described under 
sympathetic ophthalmitis. 

The treatment of suppurative traumatic iritis 
is similar to that of suppurative choroiditis. 

(3) Idiopathic iritis . — Many cases of iritis 
seem to have no definite cause, either from 
injury or from constitutional taint. They 
apparently come on spontaneously, and resemble 
in every respect an acute plastic iritis or a more 
chronic irido-cyclitis. 

(4) t^ecoiidary iritis is uncommon. The 
primary cause is usually a suppurative 
keratitis ; more rarely it follows choroiditis. 

Pathology of Iritis and Cyclitis. — In plastic 
iritis there is hyperjemia of the vessels with 
small-celled infiltration of the iridic stroma. 
Exudation follows, consisting of fibrin, with 
a varying number of leucocytes. This exudation 
may become completely absorbed, or it may 
be organised into connective tissue, synechise 
being the result. A similar set of changes 
takes place in cyclitis, but added to them we 
have keratitis punctata. This condition is found 
microscopically to be due to small aggregations 
of round cells cemented together with fibrin, 
containing a small amount of pigment. They 
are not formed by any inflammatory condition 
of the cornea, but result from an inflamed 
ciliary body, being carried by the lymph stream 
through the pupil to the back of the lower part 
of the cornea, where they are usually arranged 
in the form of a triangle, with the apex at the 
centre of the pupil. 

The complications and sequela) of iritis are 
few, though important. Sifnechiw, anterior and 
posterior, may occur. The former are almost 
invariably the result of a perforating wound or 
of an ulcer of the cornea ; rarely they are due 
to tuberculous or gummatous inflammation of 
the anterior surface of the iris. The latter may 
arise from not dilating the pupil early in the 
attack ; exclusion and occlusion are the more 
serious forms. As a result of annular posterior 
synechia, atrophy of the iris occurs, with a 
bulging forwards of the ciliary portion, a con- 
dition known as iris hornhc. This closes the 
iridic angle, and secondary glaucoma may be 
set up. Another sequela is opacity of the lens, 
resulting from deficient nutrition ; this may 
occur with or without jhthisis Indhi, which is 
found as a sequela of suppurative iritis follow- 
ing perforation, and in some cases of irido- 
cyclitis, where there has been much exudation 
into the posterior chamber and upon the pos- 
terior surface of the lens. Lastly, especially 
in rheumatic iritis, the inflammation may recur, 
each attack leading to fresh adhesions. 

Diagnosis of Iritis. — The more acute form of 


conjunctivitis may be mistaken for an early 
attack of iritis. Special attention should be ^ 
paid to the colour of the iris, its activity, and 
the condition of the pupil. Glaucoma and iritis 
have certain signs in common, namely, con- 
junctival and circumcorneal injection, a muddy 
appearance of the iris, and a fixed pupil. The 
history of onset must be carefully investigated ; 
in glaucoma it is much more sudden, and is 
preceded by characteristic premonitory signs, 
such as coloured halos seen round artificial 
lights. The cornea is steamy and amesthetic 
in glaucoma ; the pupil is dilated rather than 
contracted ; the anterior chamber is shallow, 
and there is increased intraocular tension. The 
diagnosis between iritis alone and iritis accom- 
panied by cyclitis has already been discussed. 

The prognosis of iritis, if the disease is seen 
early and judiciously treated, is, in the majority 
of cases, good, especially if it is syphilitic in 
origin. Rheumatic iritis is less amenable to 
treatment, and more liable to recur. If the 
pupil responds to atropine completely, a good 
prognosis may be made. On the other hand, 
the more extensive the synechia), especially if 
there is exclusion or occlusion of the pupil, 
the graver the condition, secondary glaucoma 
being very liable to be set up. Occlusion of the 
pupil results in loss of all useful vision save 
perception of light. Operative measures in such 
cases are alone attended with any success ; the 
result may be very decided, but if the condition 
has existed for years, much improvement cannot 
be expected. Should the tension be subnormal, 
operative treatment is contraindicated. The 
more chronic the iritis, the more likely are 
atrophic changes in the eyeball to occur, and so 
the prognosis is bad. Sympathetic irido-cyclitis 
and tuberculous iritis are most serious ; in the 
former the restoration of much sight cannot 
be hoped for, and in the latter enucleation is 
imperative. Suppurative iritis rarely exists as 
a local affection, except in septic infection 
following injury or operation, and consequently 
the prognosis is unfavourable. 

The treatment of iritis and cyclitis may be 
considered under four headings — (1) local; (2) 
symptomatic ; (3) constitutional ; and (4) the 
treatment of complications and seq\iela). 

(I) Local treatment is of paramount im- 
portance, and consists in the dilatation of the 
pupil, which should be effected immediately the 
condition is recognised. The best mydriatic is 
undoubtedly atropine sulphate ; it is a vaso- 
constrictor, thus diminishing the hypermmia 
and the exudation ; it paralyses the ciliary 
muscle and the sphincter pupilla), thus keeping 
the iris and ciliary body at rest ; it prevents the 
formation of synechife and breaks down recent 
adhesions ; and it is an anodyne. At the outset 
atropine should be used constantly, especially if 
any synechiee already exist, when it should be 
pushed, 0*5, 0*75, or even 1 per cent solutions 
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of the sulphate being successively instilled into 
the palpebral sac every hour or oftener. This 
treatment is likely, if anything will, to break 
down the adhesions, leaving perhaps some 
pigment upon the lens capsule. Dots of 
pigment seen in front of the lens are always 
indicative of previous iritis. If the adhesions 
have become organised, the atropine will not 
break them down, but it will prevent the forma- 
tion of others. When once the pupil has been 
well dilated, the amount and frequency of 
atropine administered should be diminished ; a 
solution of 0*25 per cent should now be used 
three times a day. 

The use of atropine occasionally gives rise to 
atropine irritation, or even atropine poisoning. 
The former consists of irritable conjunctivitis, 
and of swelling and erythema of the eyelids and 
cheek. When this arises the atropine must be 
stopped at once, and some other mydriatic 
carefully substituted. For this purpose a 
i per cent solution of sulphate of duboisine, 
or a 5 per cent solution of hyoscyamine, or a 
0*2 per cent solution of scopolamine (formerly 
known as hyoscine) may be ysed. Care should 
also be taken to compress the lachrymal sac 
with the fingers for a minute or two after the 
instillation, so as to prevent the fluid from 
passing down to the nose and pharynx. 

Atropine poisoniiuj is recognised by heat and 
dryness of the mouth and tliroat, difficulty in 
swallowing, thirst, and loss of appetite. The 
face becomes hot and flushed, the pulse is 
quickened, and the patient may have con- 
vulsions, or hallucinations, or be delirious. The 
pupil of the other eye will be dilated. The 
atropine must he stopped at once, strong coffee 
administered, together with a hypodermic in- 
jection of a quarter of a grain of morphia or 
half a grain of pilocarpin. 

Besides atropinism there are other contra- 
indications for the use of atropine and other 
mydriatics. In cases of irido-cyclitis not only 
is the tension somewhat raised, but the instilla- 
tion of atropine is sometimes followed by 
increased pain, photophobia, and lachrymation. 
In these cases the atropine solution must be 
either very weak or replaced by a weak solution 
of physostigmin. 

(2) Of the symptoms that must be relieved the 
chief is pain. Heat, in the form of horacic or 
belladonna fomentations, is often a great com- 
fort to the patient ; dry heat is sometimes more 
effective than moist. Some patients prefer 
cold to heat ; this may be applied in the form 
of iced compresses, or by means of a modifica- 
tion of Leiter’s tubes Cocaine may be com- 
bined with the atropine ; it acts as a sedative, 
a mydriatic, and a vaso-constrictor. Several 
leeches applied to the temple close to the outer 
margin of the orbit often relieve pain and 
congestion. Each leech will remove rather 
more than a drachm of blood. Bleeding may 


be encouraged for an hour after the leeches 
have dropped off by means of fomentations. 
Should there be any difticulty in stopping the 
haemorrhage, the leech-bite must be touched 
with lunar caustic and a dossil of lint tightly 
bandaged over the bites. It is often seen that 
after the application of leeches the pupil 
responds better to atropine. 

An important aid in the relief of pain, when 
other methods have failed, is the operation of 
paracentesis of the anterior chamber. It is 
never attended by bad results, and its value 
should not be overlooked, especially when the 
aqueous humour is turbid or contains pure- 
ly mph. 

Several measures are important in order that 
the patient may be placed under the most 
favourable conditions for a speedy recovery. 
At the outset a sharp mercurial purge should 
be given, and throughout the disease a daily 
action of the bowels must be obtained. If the 
inflammation is severe, he should be kept in 
bed in a darkened room, a large double shade 
or dark goggles being worn. In debilitated 
subjects tonics will be required, and a light but 
nutritious diet should be ordered, with alcohol 
only in strict moderation. In obstinate cases 
the use of hot air baths causing copious sweating 
is often very helpful. 

(з) The constitntional treatment will vary 
with the etiology. 

(и) Syphilitic Iritis , — It is extremely impor- 
tant that the patient be rapidly got under the 
influence of mercury, but before this is done 
certain precautions must be taken. It is im- 
portant that the mouth should be in a healthy 
condition. Stumps should be removed, carious 
teeth filled or extracted, and tartar scraped 
away. While the drug is being taken the 
mouth must be kept scrupulously clean. The 
condition of the kidneys must be ascertained 
by a careful examination of the urine. During 
the treatment the patient must be urged to 
take plenty of good, nourishing food, but the 
amount of alcohol must be small. Chills must 
be guarded against, and flannel should be worn 
next the skin. 

Mercury may be administered by inunction, 
inhalation, injection, or by the mouth. 

Method of Inunction. — This, perhaps the best 
method, is performed by rubbing into the skin 
on the inner side of the arm or thigh, thirty to 
sixty grains of the blue ointment, the skin being 
first carefully cleansed. The ointment must 
be rubbed in for about ten minutes every night 
just before going to bed, when the patient 
should be well covered with blankets to pro- 
duce sweating. Each morning a warm bath 
may be taken to remove the drug for the day, 
or a woollen vest may be worn over the same. 
This treatment should be continued for about 
six weeks, care being taken to watch against 
salivation, and after an interval of about three 
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weeks repeated for the same period. During 
the interval and subsequently mercury should 
be taken by the mouth. 

Method of Inhalation. — Every other night 
the patient is subjected to the vapour of calomel 
mixed with steam. Seated on a cane-seated 
chair, and covered with blankets, he is sur- 
rounded by the vaporised calomel, and made 
to sweat profusely by the accompanying steam. 
Twenty to sixty grains of calomel should be 
used each time, and the baths continued till 
just short of salivation. They should then be 
stopped, and mercury continued to be given by 
the mouth. 

Method of Injection. — The bichloride or 
biniodide is used for this purpose, not more 
than a quarter of a grain being injected into 
the skin or the muscles at each time. Some 
surgeons largely use and speak highly of intra- 
venous injections followed up by iminctions. 
Lately Darier has used subconjunctival injections 
of bichloride of mercury, 1 in 1000, for all 
deep-seated inflammatory conditions of the eyes, 
not necessarily syphilitic in origin. Much pain, 
however, follows in many cases, an adhesive 
inflammation being set up. It has been found 
by Mellinger and others that subconjunctival 
injections of a 2 per cent solution of chloride 
of sodium have the same beneficial result 
without any ill effects. Their action depends 
probably on the acceleration to the lymph 
current which they produce, and not on any 
antiseptic or antisyphilitic properties the in- 
jection may have. Vide article “ Gout,’^ vol. iii. 
p. 512. 1 have seen several cases of syphilis 

treated by this recent method, apparently with 
very satisfactory results. If equally useful, the 
advantages, from convenience, etc., arc very 
considerable. 

Method by the Mouth. — In the treatment of 
syphilitic iritis this method is usually postponed 
till the patient has been well brought under 
the influence of mercury. It may then be con- 
tinued either in the form of the pill, three grains 
of blue pill being prescribed, or as a mixture 
containing the liquor hydrargyri perchloridi 
with or without iodide of potassium. Treatment 
should be continued at intervals for eighteen 
months. 

{b) Rheumatic iritu should be treated with 
salicin or salicylates combined with alkalies. 
Iodide of potassium is often useful. Turkish 
baths may be of great service. 

(c) The pain in gouty iritis is sometimes 
completely relieved by colchicum ; at other 
times this drug appears to be quite inert. 
Alkalies should be freely used and the diet 
carefully attended to. 

(d) Tuberculous iridocyclitis is rarely amen- 
able to treatment, either local or constitutional ; 
it should be treated by excision of the globe, 
especially where no other symptoms of tubercle 
can be discovered in the body. 


{e) Gonmrhoeal mtis should be treated with 
potassium iodide by the mouth, together with , 
local applications to the urethra if any gleet i& 
present. 

(4) Treatment of the Complications and 
Sequelce. — For annular posterior synechia, which 
leads to secondary glaucoma, an iridectomy 
must be performed to put the anterior and 
posterior chambers again into communication. 
For total posterior synechia a similar operation 
is usually indicated, but the prognosis is much 
less favourable ; extraction of the lens is often 
necessary. Chronic recurrent iritis is often 
cured by an iridectomy. Isolated posterior 
synechia) should be left alone, though formerly 
they were operated upon by either PassavanFs 
or Streatfleld’s method (corelysis). 

Operations on the Iris. — Iridectomy consists 
in the excision of a portion of the iris. This 
operation is performed for various affections of 
the eye ; as a preliminary stage to cataract 
extraction, for glaucoma, occasionally for puru- 
lent infiltration, and in certain forms of ulcer 
of the cornea, in many cases of chronic and 
recurrent iritis and irido-cyclitis, and for optical 
purposes, as in central corneal opacities and 
stationary lamellar and anterior polar cataracts. 

The instruments required are — (1) speculum ; 
(2) fixation forceps ; (3) a bent triangular 
keratome or a Graefe’s cataract knife, or a bent 
broad needle ; (4) iris forceps, or a Tyrrebs 
hook ; (5) iris scissors ; and (6) a curette. 

The operation varies in detail according to 
the object for which it is performed. The first 
stage consists in oj)cning the anterior chamber 
by an incision through the sclerotic close to or 
at the sclero-corncal junction ; the second, in 
seizing, drawing out, and excising a portion of 
the iris; the third, in the “toilet’’ of the 
wound. When the operation is intended for 
the relief of glaucoma, or for the purpose of 
subduing or preventing inflammatory affections, 
the iridectomy should be made upwards, the 
coloboma being situated beneath the upper 
lid. In many cases, such as cataract, chronic 
glaucoma, and opacities of the cornea, the 
amesthetic action of cocaine is sufficient ; but 
where inflammation is actually present, as in 
iritis, subacute and primary glaucoma, a general 
amesthetic is necessary. The patient must lie 
on a firm table or couch of such a height that 
his head reaches the level of the umbilical region 
of the surgeon, who stands behind the patient. 
The eyelids are kept open by a spring-stop 
speculum, and the globe is held steady by 
seizing the conjunctiva and subconjunctival 
tissue with fixation forceps at the part im- 
mediately opposite to that at which the incision 
is about to be made. A bent triangular keratome 
is then inserted into the sclerotic at from 1 to 
2 mm. from the edge of the cornea, and pushed 
downwards across the anterior chamber, until 
the wound thus made is from 6 to 8 mm. wide 
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(Fig. 1). In doing this the instrument is first 
passed in obliquely, and in such a direction that 
if continued it would cause a wound of the iris 
and lens. As soon as its point is seen through 
the cornea the handle is slightly depressed to 
bring the blade into a plane anterior and 
parallel to that of the iris. The keratome is 
now steadily withdrawn, its apex being kept 
well away from the plane of the iris and lens. 



Fig. 1.— The incision with keratome. 


The closed iris forceps are now passed into the 
anterior chamber (Fig. 2), the iris seized near 
its pupillary edge, dragged just outside the 
wound, and the projecting portion cut with one 
snip of the scissors ; if necessary, an assistant 
with fixation forceps slightly rotates the globe 
downwards without undue pressure or traction. 
Should, however, a large iridectomy be indicated, 
the iris is dragged just outside one angle of the 



Fig. 2.— The iridectomy. 


wound, and a snip made through its outer part ; 
the portion held in the forceps is then drawn 
gently across to the other angle, and the excision 
completed as near to its periphery as possible. 
Finally, the curette should be passed into the 
edges of the wound, to liberate any portion of 
the iris that is entangled there, and the edges of 
the wound are brought into exact apposition. 
The speculum is removed, the eyelids gently 


closed, and a small pad of aseptic gamgee 
tissue applied by adhesive plaster. 

When the anterior chamber is very shallow 
the danger of wounding the lens is lessened by 
the use of a Graefe’s knife. Some surgeons 
always make use of this knife in performing 
iridectomy. 

When the operation is required for optical 
purposes only, the position of the new pupil 
necessarily depends upon that of the lesion of 
the lens or cornea. The best position when 
possible is downwards and slightly inwards, or 
straight downwards. Only so much of the iris 
as is necessary for distinct vision should be 
removed (Fig. 3). Instead of the large bent 
keratome a broad bent needle is employed. 
The position of the incision must depend upon 
the situation in which the new pupil is required. 



Fig. 3.— optical iridectomy. 


When this is only slightly excentric it can be 
made just within the margin of the cornea. 
When the pupil is required to be opposite the 
corneal margin the incision must be made in the 
sclerotic, about 1 mm. beyond the sclero-corneal 
junction. The width of the incision in either 
case should be at least 3 mm. Instead of iris 
forceps a TyrreFs hook may be used. This is 
introduced on the flat as far as the centre of the 
pupil, half rotated downwards, so as to catch 
the pupillary edge of the iris, then once more 
turned on the flat, and withdrawn, by which 
means the iris is extracted. 

Accidents and Comj}lica,tiom of Iridectomy . — 
(1) The lens may be wounded by the keratome. 

(2) The blade of the keratome may get 
between the corneal layers instead of passing 
directly into the anterior chamber. This 
accident arises from it being held too obliquely 
at the commencement of the incision. As soon 
as this is discovered the instrument should be 
immediately withdrawn, and another position 
selected for a fresh incision. If, however, the 
blade has finally entered the anterior chamber, 
so as to cause escape of the aqueous, the eye 
had better be closed at once, and the operation 
postponed for twenty-four hours, that a re- 
secretion of the aqueous may take place. 
Without this precaution the iris and lens are 
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80 pushed forward after the escape of the 
aqueous that they are sure to be wounded at 
the time of the fresh incision. 

(3) When the incision is made in the sclerotic 
there may be considerable hsomorrhage into the 
anterior chamber either before or after the 
excision of the iris. The blood can usually be 
made to flow out by depressing the upper lip of 
the wound with the curette. When the excision 
of the iris is completed no anxiety need be felt 
on account of the presence of a moderate amount 
of blood in the anterior chamber, as it usually 
becomes absorbed in a few days. 

Iridotomy consists in the formation of an 
artificial pupil by simple incision of the iris. 
It can only be safely adopted when the lens is 
absent, and is mostly applied to those cases 
in which the iris has become tightly drawn 
upwards towards the cicatrix, as the result of 
inflammation after cataract extraction. ' 

The eyelids being separated and the globe 
steadied, as in the previous operations, a small 
keratome is passed through the upper part of 
the cornea about 2 mm. from the sclero-corneal 
junction ; it is then pushed onwards through 
the membranous exudation to the back of the 
iris, and finally withdrawn. The iridotomy 
scissors with closed blades are now passed 
through the corneal wound. When they reach 
the iris one blade is passed behind and the 
other in front of that structure, which is now 
divided by a single snip from above downwards. 
In some cases it is necessary to make a second 
incision at an acute angle with the first, so as 
to include a V-shaped piece of iris, which can 
either be left to atrophy or removed. 

Tumours of the Iris and Ciliary Body. — 
Primary sarcoma of the iris is very rare. About 
half of the recorded cases are melanotic. The 
diagnosis of the leucotic variety from tubercle 
is impossible ; the melanotic form may be 
mistaken for melanoma, which, however, is 
stationary and non - vascular. Metastasis is 
common. The eye should be enucleated as 
early as possible. 

Primary sarcoma of the ciliary body is even 
more rare. 

Primary Carcinoma of the Ciliary Body. — A 
few cases of this disease have been recorded. 
The cells are pigmented, and are probably 
derived from the ciliary glands. 

Tubercle and gumma of the iris and ciliary 
body are described under inflammatory condi- 
tions. 

Cases of melanoma and nsevus of the iris have 
been recorded. 

Cysts of the iris are of three varieties, all of 
which are rare. 

(1) Epithelial Cysts. — These are probably 
always implantation cysts, in some case a hair, 
in others comeal epithelium, being carried by 
a perforating injury into the iridic stroma. 
They are lined by squamous epithelium and 


contain epithelial debris. They appear some 
months or even years after the injury, grow 
slowly, press on the cornea, producing opacity, 
and encroach on the pupil, causing loss of sight. 

Ultimately they may set up glaucoma. When 
small they should be removed by an iridectomy. 
If not seen till late, enucleation or evisceration 
may be necessary. 

(2) Serous cysts differ pathologically from 
epithelial cysts, though their mode of origin 
is not definitely known. Some suppose that 
they are formed from the crypts on the anterior 
surface of the iris, the outlets being occluded by 
chronic inflammatory exudation ; others con- 
sider their formation to be secondary to the 
formation of synechiiu. Microscopically they 
are lined by a single layer of epithelium. Their 
course, symptoms, and treatment are similar to 
those of epithelial cysts. 

(3) Cysts have been described as occurring 
between the two layers of the uvea. Iritis 
usually supervenes. 

Injuries to the Iris and Ciliary Body.^ — 
Severe contusion of the eyeball without perfora- 
tion may injure tl^e iris in several ways. Rup- 
ture of a blood-vessel may be the result of the 
blow. This is characterised by the presence of 
blood in the anterior chamber (hyphaima). 
The eye must be carefully examined for other 
lesions of the iris and of other structures, but 
it may be necessary to wait till the blood has 
become absorbed. Should other lesions be 
absent the prognosis is good, and the blood will 
be absorbed in a few days. The eye should be 
kept at rest by atropine and a shade, and no 
reading should be attempted. Very rarely 
iritis supervenes. 

Traumatic 'mydriasis is probably always due 
to some laceration of the iris, and is conse- 
quently usually accompanied by hyphiema. 
The laceration is radial, and may only implicate 
the pupillary border, being often so minute as 
to require high magnification before it can be 
seen. Paralysis of the sphincter pupillee, irido- 
pleyia^ results. Combined with it may be 
paralysis of accommodation, cycloplegia. Irido- 
plegia may occur without cycloplegia, but 
traumatic ciliary paralysis alone is rare. The 
treatment consists in rest in bed and the 
application of cold. Atropine should not be 
used unless iritis, which is very uncommon, is 
threatened. Later, pilocarpine is indicated. 
The prognosis must be guarded, as the condition 
is often permanent. 

Irido-dialysis, or detachment of the iris from 
the ciliary body, is usually only partial. The 
ciliary portion of the iris is its weakest part, 
and consequently is subjected to the greatest 
strain when the cornea is flattened by a blow. 
Hyphsema is always present, and, if severe, may 
hide the detachment. The circulus arteriosus 
iridis major is probably ruptured, together with 
^ See also “ Eyeball, Injuries of,” vol. iii. 
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Sohlemm^s canal. The appearance is that of 
two irregular pupils. Ophthalmoscopically the 
ciliary processes and the suspensory ligament of 
the lens, unless this has been rupttired, may be 
seen. The prognosis is not good, as the condi- 
tion is usually permanent, though few cases of 
spontaneous cure have been reported. The 
treatment should be iced compresses and atro- 
pine, which will help to approximate the edges 
of the gap. 

Trauirmtic aniridia or iridereinia is the name 
given to total iridodialysis. The totally de- 
tached iris floats forwards and sinks to the 
lower part of the anterior chamber. 

Retroflexion and anteflexion are very rare 
dislocations of the iris, and are usually only 
partial. In retroflexion a part of the iris is 
doubled back so as to cover the ciliary processes, 
the suspensory ligament being ruptured with 
dislocation of the lens. The appearance differs 
from that of a coloboma, since the ciliary 
processes cannot be seen. In anteflexion the 
ciliary border of the iris is not only detached 
from the ciliary body, as in irido-dialysis, but is 
doubled forwards over the ryst of the iris, the 
posterior pigmented layer coming into view. 

Penetrating wounds of the anterior paft of 
the eyeball, unless quite small, are usually 
followed by prolapse of the iris, or of the ciliary 
body, or of both. 

Traumatic Prolapse of the Iris . — This is 
especially found in wounds of the sclero-corneal 
junction. Besides the prolapse of the iris the 
lens may be injured. Strict antiseptic pre- 
cautions should be taken in the treatment. The 
patient should be put to bed, and the wound 
carefully cleansed with perchloride of mercury 
lotion, 1 in 5000. The protruding portion of 
the iris must be excised, and the edges of the 
wound freed as much as possible from the iris 
to prevent the formation of anterior synechia. 
Atropine must be instilled into the eye three 
times a day. These cases often do well, very 
useful vision being regained. Should pyogenic 
organisms enter the eye, however, at the time 
of the injury or subsequently, suppurative iritis 
is very liable to be set up, followed by panoph- 
thalmitis. 

Traumatic prolapse of the ciliary body is of 
much more serious import. If only slight it 
may be possible to suture the sclerotic or 
conjunctiva over it, but on no account should 
it be removed, as vitreous will then escape. If 
at all extensive, with collapse of the eyeball, 
there is very great danger of sympathetic 
ophthalmitis being set up. Consequently the 
eye should be removed without delay. 

Perforation of the eyeball with a foreign body 
in the iris or ciliary body is very serious, since 
it is imperative that the foreign body should 
be removed as soon as possible. If this is 
impossible the eye must be enucleated or 
eviscerated without delay. Of the two a foreign 


body in the iris is much the more favourable. 
The diagnosis is seldom difficult. It is best 
removed through an incision at or near the 
periphery of the cornea. If magnetic, the 
nozzle of an electro-magnet should be introduced 
through the incision. ^ If not magnetic, or if 
the electro-magnet fails to remove it, it is well 
to proceed very cautiously in attempting its 
removal by means of small forceps. In attempt- 
ing to remove a small particle of non-magnetic 
substance from the iris it is safer to remove 
a portion of the iris as well as the foreign body. 
The small iris forceps should be introduced 
through an incision of the cornea made in the 
vicinity of the particle as far away from the 
centre of the cornea as possible. Each blade 
of the forceps should then be made to grip the 
iris on either side of the particle, so as to 
include the latter in iris tissue ; the forceps are 
then withdrawn through the incision, and the 
iris cut ofl* with iris scissors as in ordinary 
iridectomy, when with good luck the particle 
will be found inside the excised portion of iris. 
The temptation is to try and pick the foreign 
body oif the iris ; but this usually fails, and 
causes immediate haemorrhage into the anterior 
chambers, so that the particle is obscured, and 
is probably detached from its first position. 

A foreign body in the ciliary body is often 
difficult to diagnose, and always extremely 
dangerous. Occasionally the history is suffi- 
ciently definite to make the diagnosis certain, 
but where this is not the case recourse must 
be had to other methods of investigation. 
During the last few years the discovery of the 
Rontgen rays has caused great strides to be 
made not only in the diagnosis of, but also in 
the exact localisation of foreign bodies in the 
eye and orbit. When thus localised the body 
must be cut down upon through the sclerotic 
with strict antiseptic measures, extracted, and 
the incision sutured. Another method, appli- 
cable, however, only to magnetic substances, 
is by the use of the large electro-magnet of 
Haab, which will often bring foreign bodies 
from the ciliary body into the anterior chamber, 
or even completely out of the eyeball. But 
in spite of these recent additions to the diagnosis 
and treatment, this condition remains very 
serious, and often necessitates evisceration or 
enucleation. 

Other results of a penetrating injury are 
implantation and serous cysts^ which are referred 
to previously (p. 46). 

Irish Moss. — A seaweed having a 
slight nutritive value ; it contains pectin 
(^32^40^28’4^2^)* fiee Carrageen ; Invalid 
Feeding {Diabetes). 

Irlsin. — A carbohydrate, somewhat similar 
to inulin, obtained from the rhizome of Iris 

^ See also “ Eyeball, Injuries of,” vol. iii. 
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p 9 eudacorus or Gladiolus luteus ; iridin is also 
called irisin. 

Iritis. — Inflammation of the iris. See Iris 
AND Ciliary Body ; see also Adrenalin 
{Uses ) ; Cataract {After TreatTnent of Extraction^ 
Infection) ; Cornea {Interstitial Keratitis^ 
Coniplicatioris) ; Gout {Eye Symptoifis) ; Herpes 
{Complications) ; Meningitis, Epidemic Cerebro- 
spinal {Symptoms^ Eyes) ; Rheumatism, Acute 
{Symptoms ) ; Rheumatism, Chronic {Clinical 
Features) ; Syphilis {Acquired^ Secondary^ 
Tertiary^ in Children) ; Typhoid Fever {Ocular 
Complications ) . 

Iron. See Ferrum ; see also Anaemia ; 
Children, Clinical Examination {Examination 
of Faeces ) ; Chlorosis ; Diet {Mineral Con- 
stituents of Food ) ; Drug Eruptions {Papuhw) ; 
Pharmacology ; Physiology, Protoplasm 
{Ferro-Proteids ) ; Physiology, Blood {Con- 
stituents ) ; Pigments op the Body and Excreta 
{Melanins) ; Toxicology {Perchloride of Iron ) ; 
Urine, Pathological Changes in {Inoryanic 
Constituents^ Aletals). 

Irreducible Hernia. See Hernia 

{Conditions of h'reducihility). 

Irrespirable Gases. <-(^ases which, 

when breathed, cannot support life, or which 
cannot be breathed on account of their causing 
spasm of the glottis. 

Irrigl'ation. — The cleansing of a part, 
external or internal, by a continuous slender 
stream of water ; also, a metliod of the disposal 
of sewage. See Aseptic Treatment of Wounds 
{Irrigation ) ; Bladder, Injuries and Diseases 
{Chronic Cystitis, Treatment) ; Enemata {Irri- 
gation of the Bowel ) ; Intestines, Surgical 
Affections of {Intestimil Obstruction, Treat- 
ment) ; Sewage ; Sewage and Drainage {Sewage 
Farms). 

Irritability. See l^ARALYSis {Spastic, 
Muscle Tonus, My otatic Irritability)) Physiology, 
Tissues (Muscle, Physical Charactei's), 

Irritable. — Capable of being irritated and 
thrown into spasm, generally painful, e.g. 
irritable bladder {see Urination, Disorders of. 
Frequency of Micturition) ; irritable ulcer {see 
Ulcers and Ulceration, Irritable Condition) ; 
and irritable spine (see Neurasthenia, Spinal 
Irritation). Theoretically, inflammation is 
regarded as absent. 

Irritants. — The term irritants is usually 
applied to drugs which, by their local action, 
cause redness of the skin (dilatation of the 
vessels), and it includes rubefacients, vesicants, 
pustulants, and caustics (e.g. ammonia, ether, 
iodine, croton oil, etc.). Irritant poisoning is 
that due to the ingestion of such irritants as 
Arsenic, Antimony, Mercury, Lead, Copper, 


Silver, Zinc, and Chromium {see Toxicology, 
Irritants ) ; and, strictly speaking, it does not 
include the action of the corrosives, such as 
the mineral acids, carbolic acid, and the alkalies. 

IsaCOnitIna.— Isaconitine or napelline 
is an amorj)hous alkaloid, obtained from the 
Aconitnm Napellus. See Alkaloids. 

Isadel ph ia.— That type of double monster 
in which there are two symmetrically developed 
and united foetuses attached only by soft tissues. 

IsapiOl. — An isomer of apiol (C12H14O4), 
which it closely resembles. See Apiol. 

Isatropyl-Cocaine.— Apoisonousbase 
(C1QH23NO4) found in coca, and differing chemi- 
cally from cocaine in having an isatropyl group 
instead of a benzoyl one ; cocamine. 

Ischaemia. — A condition of local and 
partial ansemia (Gr. T check, and alpa, 

blood). 

ischaemic Paralysis. See Muscles, 

Diseases of (Changes in Muscles due to Vascular 
Paralysis). 

Ischia. See Mineral Waters (Muriated 
Saline). 

iSChiaclelphia.~-The type of double 
monster in which the foetuses are united by the 
pelves (Gr. laxiov, the hip-joint). 

Ischiagra. Gout in the hip-joint. See 
Gout. 

ISChialgfia. — Pain in the hip-joint. See 
Hip-Joint, Injuries and Diseases of. 

ISChidrOSiS. — Suppression of perspiration 
(Gr. taxio, I check, and tSpw?, perspiration). 

ISChio-. — lu compound words ischio- means 
relating to the ischium or to the hip, e.g. the 
ischiococcygeus muscle. 

ISCh iOCCle. — A hernia protruding through 
the great sciatic notch. 

ISChiomelilS. — A type of double monster 
in which the parasitic foetus consists of an 
accessory limb attached to the pelvis of the 
autosite (e.g. Dos Santos, the “ human Tripod.”) 

ISChiopag[U8. — A type of symmetrical 
double monster in which the twins are united 
by the innominate bones, and in which there is 
a single pelvic cavity ; lecanopagus. 

Ischium. — The posterior and inferior part 
of the innominate bone, originally constituting 
a separate portion in early antenatal life and 
entering into the composition of the acetabulum. 

Ischl. See Balneology {Austria, Muriated 
Waters ) ; Mineral Waters {MuHated Saline). 
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l8ChOChyinia« — Suppression of the 
gastric secretion. 

ISCholOChiCU — Suppression of the lochial 
discharge. See Pubrperium, Pathology (Clini- 
cal Features^ Septicceinia). 

ISChuriSU — Retention of urine. See 
Hysteria (Dism'ders of the Urkvary System ) ; 
Neurasthenia (Visceral Nenrasthenia). 

iSing'laSS. — Fish glue or ichthyocolla, 
prepared from the swimming bladder of the 
sturgeon (Acipenser puso) ; it consists of gelatine ; 
it may be added to tea, soup, etc. in cases of 
diarrhoea. 

Isle of Wigrht. See Therapeutics, 
Health Resorts (Enylish). 

Iso- . — 111 compound words iso- (Gr. ta-o?) has 
the meaning of equal, e.y. isobutane, an isomeric 
form of butane, etc. 

Isobars- — Lines drawn on maps “con- 
necting places on the earth’s surface at which 
the barometric pressure is the same in a given 
time, or on the average for a given period ” 
(New Enylish Dictionary). * 

I SO be. See Bat.neology (Japan). 

Isochronous. — Taking place at equal 
periods of time or at ecpial intervals. 

Isoform. — Para-iodo-anisol, CeH 4 (OCH 3 ) 
lOg, a white powder, used internally as a gastric 
and intestinal antiseptic (dose, 8 grains), and 
externally in ulcers, syphilitic skin diseases, etc.; 
it is not employed in the pure state but mixed 
with calcium phosphate, for alone it is explosive. 

ISOgfOnS. — The lines in diagrams showing 
the various combinations of the ages of the 
parents which are associated with the same 
average birth-rate (New English Dlctioiuiry) ; 
“ in natality tables, the ages of the father and 
the mother take the place of the latitudes and 
longitudes in weather charts, and lines of similar 
birth-rates, or, as I would call them, ‘ isogens,’ 
take the place of isobars” (F. Galton^ 1894). 

Isolsition. See Diphtheria (Isolation and 
Disinfectimi ; Smallpox (Isolation Houses). 

Isomsr d.ncl Isomeric. — In chemistry 
this term is applied to two substances which 
contain the same elements in the same pro- 
portions but with the atoms differently arranged 
in the molecules, and which have different 
properties ; chemical isonimsm is the condition 
of being thus isomeric, and the substances 
are called isomers. An Isomere^ however, is a 
segment of a limb in one species of animal 
homologous to a segment in another species. 

Isometric Method. — A method of 

recording the force of contraction during 
different parts of the contraction period by 
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making the muscle pull upon a strong spring, 
the bending of which is recorded by a long 
lever ; by the isotordc method the muscle acts on a 
light lever. See Physiology, Tissues (Muscle), 

ISOmetrOpiSU — The condition in which 
the refraction of both eyes is the same. 

ISOpra.1. — Trichlor - isopropyl - alcohol, a 
useful hypnotic, given in doses of 4 to 30 grs. ; 
it is a white crystalline substance, soluble to 
some extent in water but more easily in alcohol 
and ether, and it has a somewhat unpleasant 
bitter taste ; it is said to bo contraindicated in 
cases of gastric or cardiac disease. 

ISOta.Chioi. — A silver salt, with marked 
.antiseptic powers, said to be more stable than 
tachiol. 

Isotherms.— Lines drawn on maps or 
charts through points on the earth’s surface 
having the same mean temperature ; isothermal 
lines. 

Isotonic. — In Physiology a distinction is 
drawn between isometric and isotonic conditions. 
“ If, before and during excitation, its opposite 
attachments are so fixed that they cannot be 
brought nearer together by the effort of the 
muscle to contract, the excitation of the muscle 
is said to occur under isometric conditions. If, 
on the other hand, one end of the muscle is left 
free, so that it can shorten on excitation, and in 
so doing lift a weight which is attached to it, 
the excitation is said to take place under iso- 
tonic conditions.” (Sir J. Biirdon-Sanderson 
in Schafer’s Physiology.) 

Isotropy. — The condition of being 
equally endowed with any particular quality in 
all parts ; thus isotropy of the ovum means that 
the substance of it contains no parts specially 
set aside to form definite structures in the 
embryo. The opposite condition is anisotropy.^ 
in which, in the case of the ovum, each organ, 
tissue, and cell of the embryo is regarded as 
represented by a distinct rudiment. 

ISpQ.g'hula.. — Ispaghula or Spogel Seeds 
(Plantago ovata) are official in the Indian and 
Colonial Addendum to the British Pharmacopoeia 
of 1898 ; the dose is from 50 to 150 grs., and 
the official preparation is the Decoctum Ispaghvloi 
(dose, i to 2 fl. oz.) ; the decoctum is a good 
demulcent, and the seeds can be used like lin- 
seed to form poultices, for they contain much 
mucilage. 

ISSUS. — An ulcer made artificially for the 
purpose of discharging and continuing to dis- 
charge, and so to act as a counter-irritant. 

Isthmus. — A narrow portion or passage 
connecting together two parts of an organ of 
the body, e.g. the isthmus of the thyroid gland, 
or of the uterus, or of the Eustachian tube. 

4 
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ITALY 


Italy. See Balneology ; Therapeutics, 

Health Resorts. 

Itch. See Scabies. 

Itchy CubSin. — A mild form of smallpox, 
regarded at first as a new disease. 

Itchy Dhobie. See Skin Diseases of 
the Tropics {From Vegetable Parasites, Burmese 
Ringworm). 

Itching:. See Prurigo and Pruritus ; see 
also Diabetes Mbllitus (Symptoms, Skin) ; Gout 
{C^itaneous System ) ; Nephritis {Chronic, 
Symptoms, Nervous). 

Iter.— A narrow passage leading from one 
cavity of an organ to another, e.g. the aqueduct 
of Sylvius in the brain leading from the third 
to the fourth ventricle. 

Itrol . — The citrate of silver, an antiseptic 
salt used in the treatment of gonorrhoea and of 
some skin diseases. 

Ixodes. — A variety of acarus ; wood-ticks. 
See Scabies {Other Acari). 

Ixodiasis. — Tick-fever, due to a tick 
(probably Argas Acari). See Scabies {Other 
Acari). 

IzaI. — A hydrocarbon (dark brown liquid) 
obtained from coal, acting as an antiseptic ; it 
has been used in dysentery as an intestinal 
injection, and as a disinfectant for typhoid 
stools ; it has a characteristic “ sheep-dip 
smell. 

Ja.borSindi. See also Diaphoretics; 
Eclampsia ; Pharmacology ; etc. — Jaborandi 
Folia, the dried leaflets of Pilocarpus jaborandi, 
from South America. The most important con- 
stituents are — 1. Pilocarpine, a colourless syrupy 
alkaloid, insoluble in water. The leaves 
should contain from ^ to 1 per cent, of pilo- 
carpine. 2. JaboriTie, a liquid alkaloid, with an 
action resembling that of atropine and, therefore, 
antagonistic to pilocarpine. 3. A volatile oil. 

Preparations--\. Tinctura .Jaborandi. Dose 

^-1 3. 2. Extractum Jaborandi Liquidum. 

Dose — 5-15 m. 3. Pilocarpinse Nitras, a white 
crystalline powder, soluble 1 in 9 of water, 
and 1 in 50 of alcohol. Dose~~^^.\ gr. by the 
mouth ; hypodermically.** 

Pilocarpine has been employed externally as 
an ointment or lotion to promote the growth of 
the hair. On account of its myotic influence 
on the pupil it is of great value in the treat- 
ment of some eye conditions, especially those 
associated with increased intraocular tension. 
It is dropped into the eye in solutions of from 
i-4 grs. of pilocarpine nitrate to the ounce 
of water. It is less powerful in its action than 


eserine, and is especially indicated where the 
treatment has to be kept up for a long time. 
The daily administration by hypodermic in- 
jection of gr. of pilocarpine is recommended 
in the treatment of opacities of the vitreous 
humour. It is also said to be a good remedy 
in tobacco and alcoholic amblyopia. Internally, 
pilocarpine has been and still is widely used as 
a diaphoretic in Bright^s disease and in uraemia. 
The profuse diaphoresis aids in the elimination 
of the urmmic poison ; and the extraction of 
fluid from the body and the lowering of the 
general blood pressure remove the strain from 
the kidneys. For this purpose it is usually 
given hypodermically in a dose of ^ gr., the 
patient being wrapped up in blankets, sur- 
rounded by hot bottles, and given hot drinks. 
On account of the depressant effect of the drug, 
strong coffee or other stimulant should be given 
at the same time. In children and in the aged, 
and in patients of any age who exhibit signs 
of cardiac weakness, pilocarpine is absolutely 
contraindicated. Where there is present any 
oedema of the lungs it must not be given, as 
the great increase of this oedema caused by 
pilocarpine may rapidly prove fatal, especially 
if there is cardiac weakness as well. Within 
recent years the tendency has been to employ 
other methods of inducing diaphoresis in kidney 
disease. In doses of gr. pilocarpine may, 
by stimulating the atonic sweat glands, check 
profuse night sweats where atropine has failed. 
In cases of aural vertigo the hypodermic injec- 
tion of pilocarpine every few days, in sufficient 
dose to produce slight salivation, is stated to 
give good results. It has been strongly recom- 
mended for the relief of itching in jaundice, 
administered hypodermically in doses of from 
I treatment of pleurisy 

with effusion has been entirely abandoned. 
Nitrate of pilocarpine is greatly preferable for 
general puposes to the tincture and fluid extract 
of jaborandi ; the latter are more uncertain 
in composition, they cause more nausea and 
depression, and they contain jaborine, an 
antagonistic alkaloid. 

Ja.Cket, Pla.8ter. — A jacket made of 
plaster-of-Paris, and used in cases of spinal 
disease to form a rigid support for the head 
and shoulders, and so take the direct pressure 
off the spine. See Spine, Surgical Affections 
{Spinal Caries, Treatment). 

Jacket, Straight. — A short coat 
reaching to the waist, made of strong material, 
used for the purpose of confining the arms of 
the insane ; it may or may not have sleeves ; 
the straight- waistcoat or camisole. 

Jacksonian Epilepsy.— An epileptic 

condition in which the convulsions are due to a 
lesion of the cerebral cortex, are localised at first, 
becoming general later, and are often unaccom- 
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panied by unconsciousness ; it was first described 
by J. Hughlings Jackson. See Brain, Tumours 
OF {Symptoms^ ConvuUiom ) ; Brain, Surgery 
OP {Intracranial Inflammation^ Leptomeningitis ) ; 
Hysteria {Ilystemcal Convulsions, Diagnosis ) ; 
Physiology, Nervous System {Cerebrum, Dis- 
charging Mechanism). 

Jacobson’s Nerve. Fifth Nerve; 
Olosso-Pharyngeal Nerve ; Physiology, Food 
AND Digestion {Digestion in the Mouth, Parotid 
Gland). 

Jacquem let’s Test.— The presence 
of a purple discoloration of the vulvar and 
vaginal mucous membrane, used as an indication 
of the existence of pregnancy. See Pregnancy, 
Physioiogy {Local Changes, Vagina and Ex- 
ternal Genitals). 

Jactation or Jactitation.— A resL 

less tossing about, seen in fevers and after ex- 
cessive hfcmorrhage {e.g. post-partum bleeding). 

Jaegfer’s Test-Types. See Eye, 
Clinical Examination of ( Visual Acuity). 

Jaffe’S Test. See Urine, Pathological 
Changes in {Indicanuria, Detection). 

Jaii Fever. See Typhus Fever {History). 

Jalap. See also Pharmacology ; Purga- 
tives; etc. — Jalapa, the dried tuberous root of 
Ipomoea purga, a native of Mexico. It contains 
two resins, jalapm and convolvulin, neither of 
which is used by itself therapeutically. The 
root should contain 9 to 11 per cent of the 
resins. Dose — 5-20 grs. Preparations — 1. 
Extractum Jalapa). Dose — 2-8 grs. 2. Pul vis 
Jalapse Compositus. Dose — 20-60 grs. 3. 
Tinctura Jalapjc. Dose — ^-1 5. 4. Jalaptc 

Eesina. Dose — 2-5 grs. Jalap is contained in 
Pul vis Scammonii Compositus, and jalap resin 
in Pilula Scammonii Compositus. Jalap is a 
powerful hydragogue purgative, and causes a 
large outpouring of fluid into the intestinal 
canal, and a copious watery evacuation about 
four hours after administration. It does not 
gripe so much as scammony. It is given when- 
ever it is desired to withdraw large quantities 
of fluid from the body, notably for the relief 
of dropsy of any origin. It is an excellent 
cathartic to employ in many cases of Bright’s 
disease, in uraemia, in eclampsia, and in general 
plethora with cerebral congestion. It must be 
used with great caution in old or feeble people, 
and is contraindicated when gastric or intestinal 
irritation is present. 

James’s Powder.— Pulvis antimonialis 
is the official substitute for this powder; it 
consists of antimonious oxide, 1 part, and 
calcium phosphate, 2 parts ; the dose is from 
3 to 6 grains. See Antimony. 


Janet’s Method.— The treatment of 
gonorrhoea by irrigation. 

Jan iceps or Jan us.— The teratological 
type in which the double monster has a single 
head with two faces, placed opposite to each 
other ; both faces may be perfect {J. teleus), 
one may be imperfect {J. ateleus), e.g. one may 
have a single median eye {J. cyclopus). See 
Teratology. 

Japan. See Balneology {Vapo'u/r Bath', 
Thernuxl Waters ) ; Skin Diseases of the Tropics 
{Shima Mushi, River Fever). 

Jarisch’s Ointment.— An ointment 
containing 60 grains of pyrogallic acid to the 
ounce of lard ; it is used in chronic psoriasis. 


See Pyrogallic Acid. 

Jasminum. See (Ielsemu Radix; 
Toxicology {Alkaloids and Vegetable Poisons, 
Gelsemium). 

Jaundice. 

Definition ...... 52 

Causation 52 

Pathology . . . . . .52 

ToXAiMIC OR HiEMOHEPATOGENOUS JAUN- 
DICE — 

Clinical Characters and Diagnosis . 53 

Obstructive Jaundice — 

Signs ...... 54 

Symptoms . . . . .55 

Diagnosis of Jaundice from other 
Conditions ..... 55 

Causes and Differential Diagnosis of 
Obstructive Jaundice . . .56 

Prognosis of .Faundice .... 58 

Treatment 59 

Jaundice of Phosphorus Poisoning . 60 


See also Adrenal Glands, Addison’s Disease 
{Diagnosis, Urobilin Jaundice ) ; Anaesthesia, 
Chloroform {After -Management, Jaundice)', 
Ascites {Recognition of Cause ) ; Black water 
Fever {Syiriptonis ) ; Gall-Bladder and Bile 
Duct, Diseases of {Cholelithiasis, Cholamjitis, 
Tumours of Bile Ducts ) ; Ha^moglobinuria ; 
Heart, Affections of Myocardium and Endo- 
cardium {General Pathology, Secondary Condi- 
tions, Jau7idice ) ; Icterus ; Kidney, Surgical 
Affections of {Movable and Floatiiig Kidney, 
Intermittent Jaundice ) ; Labour, Operations 
{Induction of Premature Labour, Indications) ; 
Liver, Diseases of {Hepatoptosis ; Cirt'hosis, 
Signs of Hepatic Tuberculosis', Weil’s Disease', 
Perihepatitis ; Hyperaernia and Menstrual 
Jaundice)', Mumps (Complications)', Nephritis 
{Renal Cim'hosis ) ; New-born Infant {Diseases, 
Icterus Keonatorum ) ; Ovaries, Diseases op 
{Ovax'^iotmny, Coxnplications following ) ; Pan- 
creas, Diseases of {Pancreatitis, Chronic, 
Malignaiit Disease of Pancreas ) ; Phosphorus ; 
Pneumonia, Clinical {Ccrmplicaiions, Jaundice ) ; 
Pregnancy, Affections and Complications 
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{Jamvdice ) ; Pruritus {Causation ) ; Purpura 
{Symptonvatic ) ; Toxicology {Non - metallic 
Elements ) ; Typhoid Fever {Complications and 
Sequelce). 

Definition. — Jaundice is the condition due to 
the presence of bile pigment in the blood, and 
is recognised clinically by staining of the skin, 
conjunctiva?, mucous membranes, and urine by 
bile pigment. 

Causation. — The formation of bile pigment 
from haemoglobin is carried on by the cells of the 
liver, for, as shown by experiments on animals, 
this transformation does not take place when 
the liver is removed or, what comes to the same 
thing, when all the vessels going to it are 
ligatured. Jaundice, or the presence of bile 
pigment in the blood, is due to the bile manu- 
factured by the liver passing into the circulation 
instead of into the intestines. This miscarriage 
of the bile may occur cither directly the bile 
pigment is formed by the liver cells, i.e. before 
the bile enters the bile ducts, or later after it 
has entered the ducts. 

In cases of long-standing biliary obstruction, 
where the dilated intrahepatic ducts only 
contain mucus, the bile formed by the liver 
cells passes almost directly into the adjacent 
lymphatics, thence into the thoracic duct, and 
so reaches the general circulation. Cases of 
this kind, in which no bile is visible in the ducts, 
were formerly thought to prove that jaundice 
might result from suppression of the bile-excret- 
ing function of the liver, and be due to the 
resulting accumulation in the blood of bile 
pigment formed in the circulation from ha?mo- 
globin. The presence of bile pigment in the 
liver cells in such cases shows that the formation 
of bile still continues. 

When there is obstruction in the ducts the 
bile passes from the bile capillaries or ducts 
into the lymphatic vessels of the liver, and not 
into the blood-vessels. This has been shown 
by the experiments of Saunders early in this 
century (1809), and later by Flcischl (1874), V. 
Harley (1892), and Sziibinski (1899). It has 
also been shown that jaundice due to ligature of 
the hile duct may be removed or prevented by 
ligature of the thoracic duct. Obstruction to 
the flow of bile through the ducts leads to a rise 
of the normally low pressure of bile, and as a 
result the bile passes into the lymphatics, and 
so into the general circulation. 

This clearly explains the production of jaundice 
in cases where a gross mechanical obstruction 
in the ducts exists, but it is necessary to consider 
the method of causation of jaundice in those 
cases where there is no manifest obstruction in 
the larger bile ducts. 

Pathology of Jaundice 

Jaundice was formerly divided into (1) 
hepatogenous or obstructive, where there was 


an unmistakable obstruction in the larger ducts, 
and 

(2) Where there was no gross' obstruction 
visible to the naked eye. In contrast to the 
first category, this form was spoken of as non* 
obstructive. It included cases — {a) Where the 
jaundice was thought to be due to changes 
occurring in the blood, leading to the liberation 
of haemoglobin and its transformation in the 
circulation into bile pigment. This constituted 
“ hiematogenous ” jaundice. {h) Where an 
excessive secretion of bile into the intestine was 
followed by excessive absorption from the 
mucous membrane of the bowel and subsequent 
overflow into the general circulation. This was 
called jaundice from polycholia. (c) Where 
owing to suppression of the bile-excreting 
function of the liver cells an accumulation of 
bile pigments, manufactured from haemoglobin 
in the blood, occurred in the circulation. This 
was known as jaundice by suppression. 

Consideratioyi Ifa^matogenous ’’ Jaundice . — 
111 various toxic and septic conditions of the 
blood, where the haemoglobin is liberated from 
the red blood q^irpuscles, jaundice of a slight 
degree of intensity is often seen. A good 
example of this “ toxaemic ” jaundice is provided 
in the experiments of Hunter with toluylene- 
diamine. This poison, when introduced into 
the circulation, gives rise to destruction of the 
red blood corpuscles with liberation of haemo- 
globin (luemolysis), and to jaundice. After its 
administration the flow of bile is at first 
increased, and there is an increase in the bile 
pigments poured out (polychromia), owing to 
an augmented amount of free haemoglobin, the 
antecedent of bile pigments, reaching the liver. 
After a time the amount secreted diminishes, 
and the bile becomes more viscid, until finally 
the flow of bile becomes almost arrested. This 
slowing and diminution in the flow of bile is 
found to depend on inflammation of the 
smaller intrahepatic bile ducts, which become 
swollen, secrete thick mucus, and are in a 
condition of catarrhal cholangitis due to the 
toxic eftects of the toluylenediamine. The 
jaundice, therefore, is really obstructive, but 
being due to changes in the small intrahepatic 
ducts is readily overlooked. This explanation 
accounts for the slight jaundice accompanying 
morbid conditions such as septicsomia, pyiemia, 
hiemoglobinuric fever, pernicious anaemia, and 
poisoning by phosphorus, arseniuretted hydro* 
gen, and snake-bite. This jaundice, therefore, 
is toxaemic, and depends on the presence of a 
poison in the blood which sets up inflammatory 
changes, and consequently obstruction in the 
small intrahepatic ducts. It may therefore be 
conveniently described as haemohepatogenous, 
but not as haematogenous jaundice. Experiment 
shows that the presence of free haemoglobin in 
the blood, though it leads to an increased 
secretion of bile pigment in the bile (poly* 
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chromia), does not of itself give rise to jaundice. 
The frequent clinical association of jaundice 
with conditions giving rise to destruction of red 
blood corpuscles is due to the fact that the 
haemolysis is of toxic origin; inflammation of 
the small intrahepatic bile ducts is another 
manifestation of the toxaemia. 

The Question of so-called Jau7idice from Poly- 
cholia, — When jaundice was found to be 
associated with bile in the faeces it was supposed 
that there was sucii an excessive secretion of 
bile (polycholia), that an excessive amount of 
bile was absorbed from the intestines and passed 
through the liver into the general circulation. 

Bile may be present in the faeces of jaundiced 
patients under various conditions ; thus, in 
obstruction of one -hepatic duct icterus results, 
but the other hepatic duct pours bile into the 
duodenum. When a calculus lies in a common 
duct it may act like a ball valve, and allow bile 
to escape into the bowel at intervals ; in biliary 
cirrhosis bile is usually present in the faeces. 
In none of those examples is there any suggestion 
to the effect that an excessive secretion of bile 
exists. , 

In hfcmohepatogenous or toxa3mic jaundice 
there is in the early stage a secretion of bile 
rich in bile pigment (pol}^ chromia) and poor in 
bile acids, the pigment appearing in the ex- 
creta ; later, obstruction in some of the small 
intrahepatic ducts occurs and produces jaundice. 
This is the explanation of so-called jaundice 
from polycholia. But it should be pointed out 
that, strictly speaking, there is not an excessive 
secretion of normal bile (polycholia), but only 
of bile pigment (poly chromia), and that the bile 
salts, far from being increased, are diminished. 

The Question of the so-called Jaundice from 
Suppi'ession of the Bile-secreting Function of the 
Liver, — It was formerly supposed that the liver 
might, from nervous or other influences, cease 
to secrete bile, and that an accumulation of 
refuse blood-pigment in the circulation resulted, 
and became changed, without the intervention 
of the liver, into bile pigment. Emotional 
jaundice was instanced ; but there is no proof of 
the liver thus striking work, and moreover, 
inasmuch as bile is only formed by the liver, 
if its bile-forming functions were suppressed 
jaundice could not result. This last argument, 
indeed, is fatal to the idea of jaundice from 
suppression of the bile-forming function of the 
liver. In acute yellow atrophy and phosphorus 
poisoning the jaundice is almost certainly due 
to obstruction in the small intrahepatic ducts 
from inflammation, and to the passage of bile 
into the lymphatics, which results as a natural 
consequence. In long- continued biliary ob- 
struction the ducts contain clear mucous fluid 
devoid of bile, and it might be, and indeed has 
been, thought that the liver ceased to secrete bile 
under these conditions ; but here the liver cells, 
043 shown by the presence of bile pigment inside 


them, still manufacture bile, which passes 
almost directly into the lymphatic vessels and 
so into the circulation. 

“ Urobilin Jaundiced — A few words may be 
added on this subject. Darkening of the skin 
may occur in the melaiiffiinia of malaria, in 
hiemochromatosis, and in other conditions, but 
does not really resemble jaundice. It has, 
however, been thought that a staining of the 
skin indistinguishable from jaundice may be 
due to other pigments than those of bile. Thus 
in some cases where there is an excessive 
amount of urobilin in the urine a yellow tinging 
of the skin has been referred to the effects of 
urobilin, and not of bile, in the circulation. 
Excessive urobilinuria may occur without any 
jaundice ; when they are associated together 
the jaundice is due to bile pigment and not to 
staining of the skin with urobilin. As Hunter 
points out, the term urobilin jaundice is a 
misnomer, and moreover is confusing and mis- 
leading. 

Classification, — Jaundice may be divided, 
therefore, into — 

(1) Obstructive — due to some gross obstruc- 
tion to the flow of bile along the larger bile ducts. 

(2) Toxffiinic or hsemohepatogenous jaundice, 
where there is obstruction in the small intra- 
hepatic ducts, due to poisons excreted from the 
blood into the bile ducts setting up cholangitis. 

Jaundice is therefore always due to obstruction, 
and is a symptom, not a disease in itself. It 
may be a symptom of a purely local condition, 
viz. pressure on the large ducts, or, on the 
other hand, be the result of a general infection 
or intoxication setting up changes in the small 
intrahepatic bile ducts resulting in obstruction. 

Tox/emic or H ;^:moiiepatogknous Jaundice 

Genei'al Characters and Distinctions from 
Obsti'uctive Jaundice. — Toxsemic or heemohepato- 
genous jaundice is essentially a symptom of 
some underlying infection, or possibly intoxica- 
tion, and is usually subordinate to its other 
constitutional symptoms. The patient suffers 
comparatively little from the direct results of 
bile pigment circulating in the blood, but is 
definitely ill from the general toxiemic state. 

The jaundice is slight as a rule ; in acute 
yellow atrophy and icterus gravis the yellow 
colour may be bright and marked, but the dark 
green or black tint of chronic obstructive 
jaundice does not occur. 

Bile pigment is found in the urine. It has 
usually been stated that bile acids are either 
absent, or at any rate not present to the same 
extent as in jaundice due to mechanical ob- 
struction of the larger ducts ; but little im- 
portance can be attached to results obtained by 
PettenkofFer’s well-known test, since, as shown 
by Hunter, it is entirely unreliable as employed 
in ordinary clinical practice. 
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The motions nearly always contain bile, and 
thus differ from the clay-coloured stools of icterus 
due to obstruction. 

The course of the disease is more acute as a 
rule than in obstructive icterus, and is not ac- 
companied by the itching of the skin, xanthopsia 
or yellow vision, and slow pulse that may occur 
in obstructive jaundice. 

Signs of constitutional disturbance, such as 
enlarged spleen, fever, and albuminuria, are 
common, while grave symptoms develop sooner 
and more frequently than in obstructive jaundice, 
where, when they do occur, it is at the termina- 
tion of long-continued jaundice. 

In severe cases of hfemohepatogenous jaundice 
the typhoid state,” with dry tongue, delirium, 
coma, and multiple h«Temorrhages, may rapidly 
develop. 

The important features, therefore, are the 
slight degree of jaundice and the presence of 
marked constitutional symptoms, the want 
of proportion between the icterus and the 
symptoms, and the evidence of hsemic infection 
or intoxication. 

After Hunter, luemohepatogenous or toxsemic 
jaundice may be divided into — 

(i.) Toxic jaundice, due to poisons, such as 
toluylenediamine, arseniuretted hydrogen, phos- 
phorus, snake poison. 

(ii.) That occurring in connection with the 
specific fevers, such as yellow fever, pyicmia, 
septicfcmia, relapsing fever, and malaria. 

(iii.) A group containing acute yellow 
atrophy, icterus gravis, infectious jaundice 
(WeiFs disease). 

Obstructive Jaundice 

Signs , — Jaundice appears first in the con- 
junctiva, then successively on the face, body, 
and extremities. The “whites” of the eyes are 
the first part to show the bile pigment, but 
before this bile pigment is present in the urine. 
The masses of fat (pinguecula) often seen under 
the conjunctivie frequently have a slightly yellow 
colour, and may mislead a careless observer into 
the belief that jaundice is present. A slight 
degree of icterus is more readily detected in a 
fair-skinned patient than in one of a dark com- 
plexion, in whom the skin is often somewhat 
sallow. It should also be remembered that 
jaundice is easily overlooked in artificial light. 
The mucous membrane of the lips and palate 
shows an icteric tint. When jaundice has 
existed for a long time the bile pigment in the 
skin turns of a dark green colour (biliverdin), 
and the skin becomes of an olive-green colour, 
spoken of as “black jaundice.” After recovery 
from severe jaundice the skin is often left 
discoloured for a very considerable period. 

In jaundice continued for more than a year 
the skin may show the peculiar change known 
as xanthoma or xanthelasma. 


When as the result of complete biliary 
obstruction, or from other causes, the protective 
function of the liver fails, and toxins pass into 
the circulation and give rise to cholsemia or 
biliary toxiemia, hiemorrhages may take place 
into the skin and mucous membranes, giving 
rise to petechia), epistaxis, mela)na, etc. 

The urine is acid in reaction, somewhat 
diminished in amount, and becomes bile-stained 
before the conjunctiva or skin. There may be 
also a considerable excess of urobilin. Stress was 
formerly laid on the presence of bile acids in the 
urine as a point of importance in the diagnosis 
from jaundice occurring without manifest obstruc- 
tion to the ducts. The test relied on for the 
detection of bile acids in ordinary clinical work, 
Pettenkofier’s, is so fallacious that no value can 
be attached to its result, and hence the question 
of bile acids in the urine is no longer of any 
practical importance. The colour of the urine 
varies in different cases and at different times, 
from an intensified yellow to brown, olive, or a 
very dark brown. When shaken up the froth 
becomes yellow. The colour must be dis- 
tinguished from that in iirobilinuria, ha3maturia, 
melanuria, and the alteration effected by rhubarb 
and chrysophanic acid, by senna and santonin, 
by employing Hmelin’s test for bile pigment. 
When chohemia or biliary toxiemia has super- 
vened, the renal epithelium may be so damaged 
by toxins that albuminuria results. 

The other secretions as a rule do not contain 
bile ; sometimes the sweat, especially in the 
axilla, is undoubtedly bile-stained, but generally 
the perspiration is colourless. Tlie secretion of 
the intestines and nose, the saliva, tears, and, in 
women, milk, arc, in spite of statements to the 
contrary, free from bile. In inflammatory 
conditions the pathological secretions and exuda- 
tions become icteric, as shown by pneumonic 
sputum, pleural and peritoneal effusions, and 
saliva in mercurial salivation. 

In obstructive jaundice there is constipation, 
and the motions are extremely offensive, l^hey 
are clay-coloured from absence of bile and the 
presence of an excess of fat, the digestion of 
which is interfered with. 

Exceptionally bile may be present in the 
fieces, for example, when jaundice is due to 
obstruction to one of the two hepatic ducts, 
where a calculus in the common duct allows 
some of the bile to escape into the duodenum. 

The CirvuUiUwy System . — In the absence of 
fever or pain the pulse tends to be slow ; this 
has been ascribed to the action of the bile salts 
on the cardiac ganglia. It is, however, especially 
in catarrhal jaundice that the slowing is chiefly 
marked. 

The blood-pressure is low. Though from the 
destructive (heemolytic) action of bile acids on 
red blood corpuscles amemia might be expected, 
it is not a marked result of jaundice itself. 
From muscular incompetence a mitral systolic 
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murmur may become audible, and from increased 
pressure in the pulmonary circulation due to 
this cause, or possibly to reflex constriction of tlie 
pulmonary vessels referred from the bile ducts, 
the second sound over the pulmonary artery 
becomes accentuated. 

The liver is often enlarged from damming up 
of the bile, and may be tender. In malignant 
disease and cirrhosis its surface may be knobby 
or irregular. 

Enlargement of the gall-bladder is a valuable 
sign of obstruction of the common duct. When 
chronic jaundice is due to gall-stones, the gall- 
bladder is collapsed from previous cholecystitis, 
while in cases of malignant disease pressing on 
the common bile duct the gall-bladder may form 
a tense, pear-shaped tumour. If a calculus be 
impacted in the cystic duct the gall-bladder 
may be distended with mucus, and occasionally 
it is enlarged from the presence of numerous 
calculi ; these are exceptions to the general 
rule enunciated by Courvoisier, that in jaundice 
due to gall-stones the gall-bladder is collapsed. 

The spleen is usually not enlarged, but if it is 
it points to biliary cirrhosis, some septic or 
toxic process, such as Weil’s disease or infective 
jaundice, to syphilis, or to that extremely rare 
condition, alveolar hydatid. 

The temperature^ like the functions of the body 
generally in simple obstructive jaundice, is de- 
pressed. Fever, when present, is either due to 
the same cause that is responsible for the 
jaundice, as in toxiemic jaundice, Weil’s disease, 
and cirrhosis, or is the result of some complica- 
tion, such as cholangitis in gall-stone obstruction. 

Sy 7 nptoms. — The symptoms that may be met 
with accompanying jaundice are due partly to 
the presence of bile in the circulation, which acts 
as a depressing poison, partly to a secondary 
toxa3mia due to the liver failing to perform its 
important protective function of stopping poison 
brought to it from the alimentary canal, and 
partly to the absence of bile from the alimentary 
canal. These distinctions in the causation of 
the symptoms must not be pressed too far, but 
it will be convenient to consider the symptoms 
under the following heads : — 

Symptoms due to Bile in the Circ\dation , — 
Bilirubin is said to be ten times more toxic than 
the bile acids. It will be noticed that in cases 
of jaundice a considerable amount of the bile 
pigment is fixed in the tissues, which become 
thereby bile-stained ; in this way the rest of the 
body is protected from the full toxic effects of 
all the bile pigment that has entered into the 
circulation. The tissues in which the bile 
pigment settles suffer ; for example, in the skin 
the irritation of the cutaneous nerves shows 
itself by pruritus, which may be very trouble- 
some and prevent sleep. Scratching thus 
induced may be the cause of pimples and 
traumatic eczema, while urticaria and lichen 
are sometimes seen. 


A bitter taste in the mouth is often com- 
plained of, although the saliva does not contain 
bile pigment; this bitter flavour may depend 
on the presence of toxic bodies, which, owing 
to hepatic insufficiency, have escaped into the 
general circulation and passed into the saliva, 
and if so, would properly come in the next 
category. 

There is often considerable impairment of 
appetite, with a special distaste for fatty foods. 

Mental depression, low spirits, and incapacity 
for continued thought or application are com- 
monly seen. 

Yellow vision or xanthopsia, duo to the media 
of the eyes being jaundiced, is sometimes found 
to be present on inquiry, but is hardly ever a 
prominent symptom. It is indeed better 
marked after the ingestion of santonin than 
in jaundice. 

Symptoms due to the Presence of Poisons other 
than Bile in the Ch'culation. — Owing to the 
failure of the liver to stop poisons received 
from the alimentary canal, auto-intoxication 
results, and if the kidneys do not compensate 
for this by free diuresis, a toxa3mic condition, 
analogous to that of uriemia, results. Drowsi- 
ness, delirium, and somnolence passing into 
coma may develop. 

Symptorns due to the Absence of Bile from the 
Pitestinal Tract. — Constipation is very common, 
and is usually explained as due to the absence 
of the natural purgative — the bile. Excessive 
fermentation with flatulence and extremely 
offensive motions may occur, wdiile interference 
with the digestion and with the absorption of 
fatty food leads to an excessive amount of fat in 
the ffeces (steatorrhma). 

Diagnosis. — As has already been pointed out, 
jaundice may be overlooked altogether if the 
patient is only seen by yellow artificial light, 
such as gas or candle illumination. No serious 
difficulty should arise in distinguishing jaundice 
from other pigmentary changes in the skin. 

The yellow colour of patients with slight 
icterus is hardly likely to be confused with the 
bronzing of sunburn, with the natural hue of 
the yellow-skinned races of mankind, or with 
the tint of the skin in the advanced cachexia 
of malignant disease ; but should any question 
arise, examination of the conjunctivse, and of the 
urine for the presence of bile pigment, will 
quickly settle the matter. 

The dark green colour of the skin in black 
jaundice of long-continued biliary obstruction 
might conceivably be confused with the pigmen- 
tation of the skin in Addison’s disease, hsemo- 
chromatosis, malarial melansemia, argyria, etc., 
but hero again examination of the urine and 
conjunctivee will prevent error. 

The past effects of severe jaundice may give 
rise to some difficulty, but further investigation 
and the history of the case should make matters 
clear. 
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Differential Diagnosis op Jaundice dub to 
VARIOUS Causes. — Since the distinction between 
obstructive jaundice and toxeemic (or heemo- 
hepatogenous) jaundice has already been con- 
sidered (p. 53), it is now only necessary to refer 
to the differential diagnosis of the various factors 
that may give rise to obstructive jaundice. 

The causes of obstructive jaundice are very 
numerous, but for convenience they may be 
grouped into three classes : — 

(1) Where the obstruction is due to some- 
thing occluding the lumen of the bile ducts, 
such as a gall-stone, or parasites. 

(2) Where the obstruction depends on changes 
originating in the walls of the larger bile ducts, 
e.g. catarrhal cholangitis. 

(3) Where obstruction is due to processes 
arising outside the ducts and occluding them, 
either (i.) by direct pressure alone, or (ii.) by 
actually invading the tissues of the ducts. 

(1) Causes obstructing the Lumen of the Ducts, 
— (a) A gall-stone in the common duct is the 
most familiar example. A history of biliary 
colic, often of repeated attacks, preceding the 
development of jaundice is the rule ; sometimes, 
however, no history of colic is forthcoming, and 
the case may at first very closely resemble 
malignant disease ; but as time goes on the 
jaundice is not uniformly or necessarily pro- 
gressive ; sometimes, as the duct dilates around 
the stone, the jaundice fades and may even dis- 
appear. Another point of distinction is that in 
cholelithiasis the gall-bladder is usually small 
and contracted from past inflammation of its 
walls, whereas in malignant disease it is often 
enlarged. It is sometimes found that gall- 
stones and malignant disease are combined, 
especially in the case of the gall-bladder. 

When gall-stones remain long in the common 
duct infective cholangitis with intermittent 
hepatic fever may develop {vide “ Disease of 
Gall-bladder and Bile Ducts,'’ vol. iii.). 

Inspissated mucus and small calculi may also 
give rise to slight jaundice and attacks of pain, 
often described as “spasms,” and regarded as 
dyspepsia. 

{h) Parasites , — A hydatid cyst may discharge 
into the ducts, and membrane or daughter cysts 
block the ducts, giving rise to biliary colic, 
jaundice, and often to infective cholangitis. The 
diagnosis depends on the history that the patient 
has either had a cyst which has disappeared, or 
that an existing one has grown smaller about 
the time that the symptoms appeared, or still 
better on the presence of bile-stained pieces of 
hydatid membrane in the faeces, or possibly even 
in the vomit. 

Round worms (Ascaris lumbricoides) may enter 
the common bile duct from the duodenum and 
give rise to jaundice. Of this rare condition 
Mertens has collected forty-eight examples. 

Distomum hepaticum, the liver fluke so fatal 
to sheep, has been found in the ducts of the 


human liver, as have in rare instances D. 
sinense and D. conjunctivum. In these cases 
the diagnosis depends on the recognition of the 
worms or their ova in the faeces. 

(c) As pathological curiosities some authors 
have referred to the presence of foreign bodies, 
such as needles, in the bile ducts. 

(2) Changes originating in the Walls of the 
Ducts, — {a) Catarrhal jaundice due to inflam- 
matory swelling of the mucous membrane of 
the duct, at or extending some distance from 
the biliary papilla, and due to the spread of 
inflammation from the duodenum, is preceded 
by gastro-intestinal disturbance — diarrhoea and 
vomiting. It is of short duration, one to two 
weeks, and is not accompanied by the fever, 
enlarged spleen, and albuminuria seen in 
infectious jaundice. It should, however, be 
borne in mind that the jaundice of malignant 
disease and of acute yellow atrophy may begin 
exactly like benign catarrhal jaundice. 

{b) The infective and suppurative forms of 
cholangitis are usually associated with gall- 
stones or the rupture of a hydatid cyst into 
the ducts ; but the more severe form com- 
plicates a considerable proportion of the cases 
of that rare condition, primary carcinoma of 
the duodenal surface of the biliary papilla. 

Possibly jaundice in the roseolous stage of 
syphilis is due to a specific cholangitis. 

In the infective forms the symptoms are those 
of intermittent hepatic fever, while in suppura- 
tive cholangitis the clinical picture is that of 
suppuration in the liver, and closely resembles 
pylephlebitis. It may be incidentally pointed 
out that jaundice may be absent in the suppura- 
tive cholangitis. 

(c) Growths of the mucous membrane of the 
ducts. 

Carcinoma, which is sometimes met with, 
gives rise to deep progressive jaundice with 
enlargement of the gall-bladder. At first, since 
it is often accompanied by colic, it may resemble 
gall-stones, while later it resembles malignant 
disease of the head of the pancreas. 

Innocent tumours, such as papillomata, are 
curiosities and cannot be accurately diagnosed. 

Xanthelasma has been known to occur in the 
mucous membrane of the bile ducts, but if 
multiple its occurrence on the skin would 
probably, and in most instances rightly, be 
referred to jaundice due to some other cause. 

{d) Simple stricture due to the cicatrisation 
of past ulceration in the ducts, such as might 
conceivably be set up by the passage of a 
gall-stone, is so extraordinarily rarely shown to 
exist that, clinically, cases of jaundice following 
hepatic colic should be regarded as due to fresh 
gall-stone impaction or to malignant disease. 

In very rare instances cicatrisation of a 
duodenal ulcer involving the biliary papilla 
has been demonstrated, but duodenal ulcers 
are usually confined to the first part of the 
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duodenum, and are often latent. Jaundice 
following the symptoms of duodenal ulcer 
would therefore more reasonably be regarded 
as due to adhesions involving the common duct. 

Congenital obliteration of the bile ducts, 
giving rise to persistent icterus in young 
children, has already been described {vide 
vol. iii. p. 372). The age of the patient and 
its persistent nature make its diagnosis easy. 

(e) Spasm of the muscular fibres of the ducts 
explains emotional jaundice, such as that due 
to fright, satisfactorily ; but inasmuch as it is 
difficult to prove, its occurrence is open to 
question. 

(3) The conditions that may press on or 
invade the bile ducts from without, and so 
interfere with the flow of bile and give rise to 
jaundice, are very numerous. A tumour may 
merely press on the duct, or on the other hand 
it may actually invade the walls of the duct ; 
a floating kidney may exert temporary traction 
or pressure on the ducts, or inflammatory 
adhesions spreading out from a gastric, duodenal 
ulcer, or other focus of inflammation, may 
involve the ducts and striiiigle them. The 
following list shows the great variety of con- 
ditions that may be met with : — 

{a) Tumours projecting from the liver itself 
into the portal fissure may compress the bile 
ducts. Thus a carcinomatous mass may com- 
press the ducts ; exceptionally it occludes one 
hepatic duct and sets up jaundice, though bile 
from the other lobe enters the duodenum and 
colours the faeces. A hydatid cyst may, though 
it rarely does, press on the ducts. A gumma 
occasionally arises in this situation and sets up 
jaundice. 

{()) Enlarged glands in the portal fissure may 
press on the ducts. The enlargement may be 
secondary to carcinoma of the stomach, colon, 
gall-bladder, liver itself, pancreas, kidney, etc. 
Enlargement may also be due to tubercle or 
possibly to syphilis, 

(c) Malignant disease may spread by continuity 
up the lesser omentum from the pylorus and 
give rise to jaundice by invading the ducts. 
Jaundice is said to be met with in 5 per cent, 
of cases of gastric carcinoma, and may depend 
either on a direct extension of the growth or 
on a secondary growth in the portal fissure. 

{d) As already mentioned, fibrosis spreading 
out from a gastric ulcer at the pylorus, or even 
from a duodenal ulcer, may involve and compress 
the ducts. It is rare, and when it does occur 
is likely to be regarded as malignant disease, 
since the matting together of the tissues may 
be palpable as a tumour. It is remarkable that 
jaundice is hardly ever seen in perihepatitis or 
in simple chronic peritonitis — conditions in 
which fibrosis and cicatricial contraction are 
very marked, and might be expected to compress 
the bile duct. 

{e) Enlarged glands in the neighbourhood of 


the common bile duct near its entrance into 
the duodenum may be secondary to carcinoma 
in various organs. When the duct is thus 
obstructed the gall-bladder should be enlarged, 
and the condition closely resembles malignant 
disease of the head of the pancreas. 

(/) Tumour a and Cysts of the Pancreas , — 
Malignant disease of the head of the pancreas, 
which is practically always spheroidal-celled 
carcinoma of comparatively slow growth, forms 
a hard mass, rarely large enough to be felt, 
which compresses and may invade the common 
bile duct. The duct becomes dilated, and the 
gall-bladder often forms a tense, pear-like 
tumour. The jaundice is progressive and deep, 
and emaciation is rapid. 

Hydatid cysts have been known to occur in 
the head of the pancreas, and to give rise to 
jaundice. 

Pancreatic and peripancreatic cysts rarely 
come so far to the right as to compress the 
ducts, but exceptionally this does occur. Cysts 
of the pancreas are readily felt, and should be 
distinguished from a distended gall-bladder by 
the fact that the stomach, if inflated, is found 
to lie in front of the cyst. 

{(/) Retroperitoneal tumours arising from 
glands, connective tissues, and possibly from 
accessory adrenal bodies, may grow forward 
and involve the bile ducts. As in the case of 
pancreatic and renal tumours, coils of intestine 
may intervene between them and the abdominal 
wall, and give rise to a resonant note on 
percussion. 

{h) Renal Tumours . — A primary tumour of 
the right kidney rarely presses on the bile 
duct, giving rise to jaundice ; a secondary 
grow^th in the portal fissure is a more probable 
cause of jaundice in primary renal growths. 
The same is true of primary tumours in the 
suprarenal bodies. 

Floating kidney on the right side may give 
rise to attacks of biliary colic and jaundice ; 
the condition is therefore very likely to be 
regarded as cholelithiasis. The mechanism has 
been thought to be due to direct pressure of 
the kidney on the duct, but Macalistcr regards it 
as due to traction, the peritoneum covering the 
kidney being continuous with that around the 
bile duct. 

{i) Ahdomhml Aneurysms . — An aneurysm of 
the aorta under the pancreas may compress the 
common bile duct and give rise to jaundice. 

Aneurysms of the hepatic artery are rare, but 
when they occur are frequently accompanied 
by jaundice. The aneurysm may compress the 
common hepatic or hepatic ducts, in which case 
the gall-bladder will not be dilated as it is when 
an aortic aneurysm compresses the common 
duct. 

Aneurysm of the commencement of the 
superior mesenteric artery has been known to 
give rise to jaundice. 
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Aneurysms can only be diagnosed as the 
cause of jaundice when they can be felt. 

(j) GlenarcCs Disease. — In rare instances 
hepatoptosis may give rise to twisting of the 
bile duct and jaundice. Dilatation and ptosis 
of the stomach may also induce kinking of the 
bile duct, or by leading to kinking of the 
duodenum prevent the outflow of bile from the 
biliary papilla. 

{k) Uteriiie and Ovarian Tumours. — Large 
fibro-myomata and cysts have been known to 
produce jaundice, but they must reach an 
enormous size before doing so, and their exist- 
ence would be manifest long before. 

Malignant tumours arising in the uterus or 
ovaries may, by means of secondary growths in 
or near the liver, give rise to biliary obstruction. 

{1) Faecal impaction in the colon has been 
said to give rise to jaundice, but the association 
is rare, and it is probable that when these two 
conditions are associated there is either some 
underlying cause, such as malignant disease, 
which accounts for them both, or the jaundice is 
due to catarrh of the ducts. 

Differential Diaonosis 

The large number of conditions of which 
jaundice may be a symptom makes it essential 
that a careful examination should be made for 
evidence of disease elsewhere. Thus the exist- 
ence of a tumour in tlie abdomen, breast, or 
rectum will suggest malignant disease, while the 
coexistence of syphilis, in cither the .secondary 
or tertiary stage, should be an indication for 
specific treatment. 

The following points have a bearing on the 
nature of jaundice in a given patient : — 

Age . — Transient slight jaundice noticed a 
few days after birth is physiological, but if the 
jaundice is well marked, and accompanied by 
fever, septic infection spreading from the um- 
bilicus may have taken place. Persistent 
jaundice from birth is in favour of congenital 
obliteration of the ducts. 

In early adult life catarrhal jaundice should 
be thought of. Between the ages of thirty and 
forty years gall-stones, especially in women, are 
the most probable cause, while later in life 
malignant disease and cirrhosis must also be 
taken into account. 

Sex . — Women are more prone to gall-stones 
and to malignant disease ; men to cirrhosis, and 
perhaps to the infectious forms of jaundice, such 
as Weil’s disease, which have been noticed to 
attack soldiers and butchers. 

Pregnant women seem more susceptible than 
others to acute yellow atrophy. 

Onset . — If preceded by gastro-intestinal dis- 
turbance, catarrhal jaundice is indicated ; if by 
severe colic, gall-stones. A gradual onset with 
no special accompaniments should suggest the 
pressure of a tumour, practically always of a 


malignant nature, on the ducts. Repeated and 
transient attacks are in favour of gall-stones. 

Occurreuxe of Fain . — Constant pain is sugges- 
tive of malignant disease, intermittent attacks 
point to gall-stones. Attacks of biliary colic 
may also occur when hydatid membranes are 
passed through the ducts, and occasionally 
when malignant disease involves the ducts — 
pseudo-gall-stone colic. 

Absence of pain is, liowever, no proof against 
malignant disease, though it is the rule in 
catarrhal jaundice, and common in cirrhosis. 

Duration and Progress . — Jaundice of short 
duration is most commonly catarrhal, or due to 
the passage of gall-stones. If continued for 
more than six months it is highly unlikely 
that malignant disease is present, and biliary 
cirrhosis or impacted gall - stone should be 
thought of. Jaundice lasting for years is 
probably due to biliary cirrhosis. 

Progressive and black jaundice suggests 
malignant disease, while jaundice that persists 
V)ut varies from time to time is more com- 
patible with a stone impacted in the common 
duct, or with biliary cirrhosis. 

Degree and Tntensiti/ of Jaundice . — Slight 
icterus may be catarrhal or, if associated with 
fever and constitutional conditions, toxsemic. 
The commonest causes of deep jaundice are 
malignant disease, impaction of a gall-stone in 
the common duct, and biliary cirrhosis. Ex- 
tremely deep jaundice almost necessitates malig- 
nant disease ; that accompanying gall - stone 
impaction is deei)cr than that of cirrhosis, but 
never equals that seen in compression of the 
common bile duct by tumours, such as carcinoma 
of the head of the pancreas, or in malignant 
disease of the duct. 

Outbreaks of jaundice in epidemics suggest 
some form of toxsemic jaundice. 

Fever suggests toxycmic jaundice, or biliary 
cirrhosis when associated with considerable 
splenic enlargement ; pyrexia, of course, occurs 
in calculous cholangitis, in hepatic suppuration 
such as abscess or pylephlebitis, and occasionally 
in malignant disease. 

Considerable enlargement of the liver is met 
with in biliary cirrhosis, in abscess, and in 
malignant disease ; in the latter it is progres- 
sive, and the surface will probably be nodular. 

The association of ascites with jaundice points 
to malignant disease or to cirrhosis, but in the 
former jaundice is deeper. In fact, the darker 
the jaundice the more likely is the cause to be 
malignant growth. 

The existence of disease elsewhere in the body 
has already been insisted on as of supreme im- 
portance in arriving at a diagnosis of the cause, 
and therefore of the prognosis and treatment of 
jaundice. 

Prognosis. — The occurrence of jaundice in 
certain diseases is of importance as showing 
that hepatic complications have supervened; 
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thus when, as very rarely happens, jaundice is 
met with in the course of typhoid fever, cholan- 
gitis or cholelithiasis should be thought of. In 
puerperal eclampsia, jaundice is of extremely 
bad omen ; death follows in a few hours or days. 
The onset of jaundice after phosphorus poison- 
ing is a sign that the liver is affected, and must 
be regarded as of the most grave significance, 
since few cases recover when this stage is 
reached. In like manner the occurrence of 
jaundice in malaria is of very serious import, 
as pointing to a severe ha3inic infection, such 
as occurs in haemoglobinuria or “black water” 
fever. 

The ultimate prognosis of any case of jaundice 
is, of course, dependent on the cause and not on 
the degree of the jaundice ; thus the slight 
icteric tint seen in toxaimic jaundice due to 
pyaemia, and the black jaundice of complete 
obstruction due to malignant disease, do not 
differ very much with regard to their prospect. 
The prognosis of chronic jaundice is bad : it 
is worst in cases of complete obstruction by 
malignant disease, for in addition to the fatal 
nature of the growth, biliary toxtcmia or 
chohemia is likely to occur ; it is rather better 
in hypertrophic biliary cirrhosis, for although 
complete recovery is very improbable life may 
yet be prolonged for a very considerable time. 
In chronic jaundice due to gall-stones the 
prognosis is fair, because operative measures 
can be undertaken with a fair })r()spect of 
success. 

When chronic jaundice is accompanied by 
xanthelasma or by the bulbous or “ Hippocratic 
fingers” it may be assumed that the cause of 
the jaundice is not malignant disease, inasmuch 
as this would have killed the patient before 
these changes could have had sufficient time to 
develop. 

In chronic jaundice much depends on the 
functional activity of the kidneys being well 
maintained ; if the amount of urine falls and 
waste products are less freely excreted, biliary 
toxaemia is likely to result. The presence of 
albuminuria points to the kidneys being damaged 
by the toxaemia accompanying the jaundice, 
and is therefore an index of a severe condition. 
The detection of leucin and tyrosin in the urine 
of a case of jaundice makes the prognosis very 
grave. 

When jaundice is accompanied by hepatic 
insufficiency, so that poisons which should have 
been destroyed by the liver escape into the 
general circulation, and give rise to a general 
toxaemia as shown by nervous symptoms such 
as delirium, drowsiness, and coma, and by 
haemorrhages, the prognosis is very grave in- 
deed, since life cannot be long maintained 
after the development of cholaemia. The 
occurrence, therefore, of nervous symptoms in 
cases of jaundice should always arouse anxiety. 

There are cases at first quite indistinguishable 


from simple catarrhal jaundice in which nervous 
symptoms somewhat rapidly develop, and the 
case then runs the course of acute yellow 
atrophy of the liver. Again, in other instances 
the jaundice associated with malignant disease 
of the liver may begin exactly like catarrhal 
jaundice. Caution is therefore necessary in 
forming a prognosis in the early stages of 
what appears to be simple catarrhal jaundice, 
especially in patients past middle life. 

Treatment. — The radical and most satis- 
factory plan is, of course, the removal or cure 
of the cause of the jaundice ; for this an accurate 
diagnosis of each case is essential. The results 
of operations for the removal of gall-stones show 
how successful this plan may be. 

Even in cases of inoperative malignant 
disease, such as carcinoma of the head of the 
pancreas, surgical measures may still give 
some relief by removing the extreme jaundice. 
Cholecystenterostomy, or uniting the gall- 
bladder to the small intestine, has been per- 
formed, and by allowing the bile to enter the 
intestine has removed the jaundice, prevented 
the occurrence of biliary toxtemia or choltemia, 
and greatly improved the patient^s condition 
for a time. The operation must be performed 
early ; if black jaundice has already developed, 
the patient is in a very unfavourable state for 
this procedure. 

The Palliative Treatment of Jaundice. — 
Symptoms should be treated as they arise : 
constipation should be met by five grains of 
blue pill or calomel, followed by a saline ; want 
of appetite by dilute acids and iiux vomica ; 
nausea and vomiting, if present, by bismuth, 
dilute hydrocyanic acid, and morphia. If there 
is much flatulence, creasote, salicylate of bis- 
muth, li(juor perchloridi hydrargyri, and salol 
may be employed as intestinal antiseptics. 

Capsules of ox bile, or pills coated with 
keratin so as to prevent the bile being liberated 
in the stomach, may be given before food three 
times daily in order to replace the absent bile 
in the intestine. 

For the pruritus, alkaline baths or sponging 
with carbolic lotion 1 in 40 should be tried. 
Pilocarpine J-J of a grain injected hypodermi- 
cally often gives good results. For itching of 
the skin and haemorrhages the administration 
of chloride of calcium in 15 or 20 grain doses 
may be tried three times a day for two or three 
days, but not longer at a stretch, as its effect 
in promoting coagulation of the blood is lost 
after a comparatively short time. 

Before an operation such as a cholecystotomy 
on a jaundiced patient, it is well to give chloride 
of calcium so as to diminish the risk of bleeding 
from the jaundiced tissues. 

The patient should bo encouraged to take 
plenty of water so as to avoid constipation, and 
in catarrh or cholangitis to wash out the ducts ; 
in these cases salicylate of soda may also be 



60 


JAUNDICE 


taken with advantage, inasmuch as it increases 
the secretion of bile and so tends to sluice out 
the bile ducts. 

A milk diet should be adhered to since it is 
easily digested, tends to minimise intestinal 
fermentation and auto-intoxication, and acts on 
the kidneys as a diuretic. Fatty food, for 
which the patient often has a distaste, should 
be avoided. 

Jaundice op Phosphorus Poisoning 


Morbid Anatomy ..... 60 

Symptoms and Signs .... 60 

Diagnosis 61 

Prognosis 61 

Treatment 61 


Usually phosphorus poisoning is suicidal, and 
is effected by consuining rat pastes or making 
a meal of the heads of lucifer matches. It is 
rare in England — in the ten years ending 1892 
there were 147 fatal cases in England and 
Wales (W. Blythe); but it is not infrequent 
abroad, especially in Vienna. It may be due 
to rat paste accidentally swallowed, or, as in 
Leonard HilFs case, be due to the application 
of phosphorescent paste to the skin. 

It sometimes follows the medicinal use of the 
drug ; the smallest fatal dose for an adult is 
^ of a grain ; usually 1 to 2 grains, cither taken 
in a single or in divided doses, is the quantity 
followed by a lethal result. In a baby the 
smallest fatal dose known is grRiu. 

Results very similar to those of phosphorus 
poisoning may follow poisoning with iodoform, 
arsenic, antimony. 

Morbid Anatomy. — The liver is, as a rule, 
much larger than natural, firm but friable, and 
of a pale yellow colour. In a few cases the 
liver has presented exactly the features of acute 
yellow atrophy ; but this is exceptional, and the 
change in the liver is essentially one of increase 
in size due to acute fatty change, and resembles 
that of iodoform poisoning. It is said that as 
time goes on the liver diminishes in size. 

Under the capsule and on section the yellow 
buff aspect of the liver substance shows here 
and there reddish spots due to haemorrhage, 
which stand up against the bile-stained liver 
substance. 

In dogs poisoned by phosphorus there is a 
large quantity of fat in the liver, and the nuclei 
of the liver-cells show fragmentation. There is, 
however, no fat or almost none in the myo- 
cardium, none in the voluntary muscles, and 
only a little in the kidneys (Ray, McDermott, 
and Lusk). 

Microscopically the liver-cells show cloudy 
swelling and very advanced fatty change. The 
cells in parts of the lobules may contain granules 
of bile pigment. Leucin and tyrosin may be 
found in the liver. There is sometimes slight 
proliferation of the connective tissue elements 


of the portal spaces, and in cases that recover 
some cirrhosis may develop. 

The heart and kidneys show advanced fatty 
change ; the heart may be so soft as to be 
readily perforated by the fingers during its 
examination. The voluntary muscles also 
undergo fatty change. 

The spleen may be much enlarged. 

Haemorrhages are found scattered throughout 
the body. 

The symptoms due to the irritating effect of 
phosphorus on the gastric mucous membrane 
come on from a few minutes to three hours 
after taking the poison. With phosphorated 
oil or phosphorus in a soluble state the ill effects 
are soon manifested, while if the poison 'was 
taken in a solid form the onset is delayed. 
There is gastric pain and vomiting, which may 
be so constant as to lead to dangerous collapse. 
The vomited matters and eructations may be 
luminous in the dark. The vomit may become 
dark and grumous. There is usually intense 
thirst, tenderness over the stomach and liver, 
but no hepatic enlargement at this stage. 

The patient may, die from collapse ; if he 
does not, and has been satisfactorily treated, 
permanent recovery may follow, but in a con- 
siderable number of cases there is a temporary 
improvement succeeded by the onset of grave 
symptoms due to the toxic effects of the absorbed 
poison on the liver and other internal organs. 

These severe symptoms usually begin about 
four days after the poison was taken ; they may 
come on sooner, or, on the other hand, be delayed 
for two, three, or even six weeks, as in S. West’s 
case. 

It begins with jaundice and recurrence of 
vomiting of dark, grumous matters ; then follows 
great prostration, ending in coma and death, 
usually on the fifth or sixth day from the time 
the phosphorus was taken, and after a day or 
two of grave constitutional symptoms. 

Hicmorrhages into the skin and from mucous 
membranes are a constant feature of the disease, 
but are not so marked as in deep jaundice due 
to other causes. A blood count shows an 
increase in the number of red blood corpuscles 
in the circulation. 

Jaundice is by no means a constant symptom, 
and does not, when present, bear any relation 
to the severity of the changes taking place in 
the liver. From experiments on animals, and 
from some observations in man, there is reason 
to believe that, as in acute yellow atrophy, the 
jaundice is obstructive and due to inflammation 
and stagnation of viscid bile in the smaller 
ducts. 

The temperature is usually below normal. 

The liver is enlarged and tender, the spleen 
is also enlarged, and the abdomen may become 
distended. 

The most marked difference between this 
stage of phosphorus poisoning and acute yellow 
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atrophy is in the size of the liver. But in 
exceptional cases of phosphorus poisoning the 
liver is not enlarged, and in the early stages of 
some examples of acute yellow atrophy it is 
enlarged, so that the clinical resemblance 
between the two aftectioiis may sometimes be 
very close. 

The urine is somewhat diminished in quantity, 
but never suppressed ; it is high-coloured and 
of rather high specific gravity. It may contain 
albumin, blood, and casts. There are generally 
bile pigments and bile acids, while sarcolactic 
acid is very frequently present. It was formerly 
said that leucin and ty rosin were not present in 
the urine, and stress was laid on this in the 
diagnosis from qcute yellow atrophy ; it is now 
known that leucin and tyrosin may be present 
in the urine in phosphorus poisoning, but are 
far from being constantly found. Leucin is less 
frequently found than tyrosin. The amount 
of urea was formerly thought to be greatly 
diminished ; it now appears that though it is 
diminished in the early stages when all food is 
refused by tbe stomach, it is absolutely increased 
in the later stages as a ^ result of increased 
metabolism. Experimentally it has been shown 
that the rise in the proteid metabolism in 
phosphorus poisoning is only equalled by 
that in phloridzin diabetes. It is said that 
alimentary glycosuria is more readily induced 
in phosphorus poisoning than in health, but it 
is very seldom found in practice ; Hunter says 
that only three cases are on record. 

Diagnosis. — The history that phosphorus has 
been swallowed, or that symptoms justifying 
this conclusion have recently occurred, is a most 
important if not essential point. The presence 
of phosphorus in the vomit, or the fact that the 
vomited matters are luminous in the dark, of 
course settles the question. 

In the differential diagnosis from acute yellow 
atrophy the following j)oints should be borne in 
mind : — (i.) The large size of the liver, (ii.) 
The amount of urea is not diminished except in 
the earliest stage, (iii.) The greater prominence 
of gastro-intestinal symptoms. 

Prognosis. — In cases where jaundice and 
enlargement of the liver come on, the outlook is 
very grave ; most cases die. 

Treatment.— When the poison has been 
recently taken the stomach should be emptied 
and washed out. 

As an antidote, French or old or oxidised oil 
of turpentine should be given every quarter of 
an hour for the first hour, 40 minims in an 
emulsion, and afterwards three or four times 
daily. 

Permanganate of potash and sanitas have also 
been recommended. Mucilaginous drinks should 
be given; but oils or fats should be avoided, 
as they render the phosphorus more soluble. 
Purgatives should be given. 

When the grave constitutional symptoms 


have developed, no special treatment can be 
relied on. 

Ja.W-ClonU8> — A phenomenon (series of 
rhythmical contractions of the muscles of the 
jaw) occasionally seen, in cases of progressive 
muscular atrophy, on pulling down the lower 
jaw. See Jaws ; Tendon- Jerks. 

Ja.W8. See Mouth, Injuries and Diseases 
OF THE Jaw; see also Acromegaly {Pathological 
Anaiomy^ Jaw) ; Actinomycosis {Primary 
Actinomycosis of Afouth ami PharyTix) ; Brain, 
Affections of Blood-Vessels {Paralysis from 
Vascular Lesions, Reflexes, Jaw-JerJc) ; Labour, 
Management of {Podalic Presentations, Jaw 
Traction) ; Labour, Accidental Complications 
{Foetal Injuries, Jaw) ; Leontiasis Ossea 
{Megalocephnly) ; Meningitis, Posterior Basic 
{Symptoms) ; Nose, Accessory Sinuses, Inflam- 
mation of {Maxillary Sinus) ; Rheumatism, Rheu- 
matoid Arthritis {Clinical Features, Tempw'o- 
M axillary Joint) fYv.mw ; Toxicology (Phospduyms 
Poisoning, Necrosis of Jaw) ; Trades, Dan- 
gerous {Phosjlm'us and Lucifer Match-Making. 
— When we consider the important r61e played 
by the upper and lower jaws in health, the 
importance of their r61e in disease is obvious. 
According to popular belief the set of the lower 
jaw, by which is meant the state of development 
and tenacity of its bony and muscular structures, 
is an important index of character — that is, an 
index of the state of mental development of the 
individual. In this connection it is interesting 
to refer to the views entertained by some 
alienists, that a similar imperfect state of 
development of the upper jaw, as revealed by 
a characteristic arch of the palate, is not in- 
frequent in many cases of mental deficiency, 
more especially in those which first manifest 
symptoms about the end of the first decade. 
This view is by no means fully confirmed by 
the experience of dental practitioners, and the 
subject will be again referred to. (See “ Teeth.”) 

The diseases of the lower jaw are almost 
entirely surgical, including various forms of 
inflammation, tumour growths, and cystic forma- 
tions, involving the mucous membrane of the 
gums, the periosteum, or the bone. The main 
points of more medical interest are those re- 
lating to affections of the temporo-maxillary 
joint (see “Rheumatism” and “Rheumatoid 
Arthritis ”), the different forms of neuralgia, and 
the later stages of paralysis when the “jaw- 
jerk ” is a marked clinical symptom. (See 
“ Neuralgia ” and “ Paralysis.”) 

Diseases of the upper jaw have special signifi- 
cance because of the various irregular cavities 
that lie amongst the bones of the face and the 
intercommunications between these different 
cavities. 

When vre bear in mind that the upper jaw is 
the principal bone of the face, entering into the 
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formation of the floor of the orbit, the floor and 
lateral wall of the nasal cavity and the hard 
palate, in addition to constituting the site for 
the attachment of the upper teeth, with their 
important functions and delicate nervous supply, 
we need not wonder that the exact diagnosis of 
the position and nature of the different diseases 
encountered is sometimes very difficult to de- 
termine. This is specially true of the various 
suppurative diseases of the antrum of Highmore 
and the various accessory cavities communicating 
with it. This will be discussed in the section 
on *‘Nose,*^ where the differential diagnosis of 
disease in the different accessory cavities will 
be fully considered. The other general surgical 
articles will be mainly considered in the article 
on “ Mouth, to which the reader is referred. 

JOCOrin. — A substance obtained from the 
horse^s liver (Lat. jecur, the liver), containing 
sulphur and phosphorus as well as . carbon, 
oxygen, hydrogen, and nitrogen ; it is found 
also in blood serum. See Physiology, Bi^ood 
(Plamm and Serum). 

Jecur Uteri num.—The placenta. 

JeJunO-B — In compound words jejuno- (Lat. 
jejumts^ fasting) means referring to the portion 
of the small intestine named the jejunum ; thus 
jejano-colostom^ means the making of a com- 
munication between the jejunum and the colon. 

JeJunOStomy. — The operation by which 
an artificial opening is made into the jejunum, 
with the object of setting the stomach at rest, 
in cases of inoperable cancer; but it is of 
doubtful utility. See Stomach, Surgical 
(^Cancer, Palliative Operations). 

JolliOSa See Diet {Animal Food^ Jellies) \ 
Invalid Feeding {Prepared and Predigested 
Food^ Jellies). 

Jelly-Fish. See Dermatitis Traumatica 
BT Venenata {Causal Agents). 

Jelly of Wharton. — The mucoid tissue 
or gelatine of the umbilical cord. See Fcetus 
and Ovum, Development op {JJmbilical Cord ) ; 
Physiology, Tissues {Connective^ Mtccoid ) ; 
Pregnancy, Diseases of Placenta and Cord 
{False Knots). 

Jenner, Edward. See Medicine, His- 
tory OF {Vaccination). 

Jensen’s Pump.— A pneumatic force- 
pump used for detecting faults in drains ; this 
pneumatic test is preferable to the hydraulic 
one, for it can be applied in all weathers, the 
pressure at all points is uniform, and it can be 
used for vertical pipes. 

Jensen’s Tumour. — A malignant 
growth found in the mamma of the mouse, and 


capable of transplantation beneath the skin of 
another mouse and of growth and the formation 
of metastatic tumours there ; it has been doubted 
whether Jensen’s tumour is a carcinoma, but 
the weight of opinion is in favour of the view 
that it is a malignant growth and a true 
carcinoma. 

Jequirltin. — The active principle of 
jequirity seeds {Abrus jo'ecatoi'ius)^ regarded as 
a mixture of legumin and jequirity- zymase ; 
poisonous if injected into the blood. 

Jequirltol. — A preparation obtained from 
the seeds of Abrus precatorius by Merck ; it is 
used in affections of the eye, for clearing comeal 
opacities, but is contraindicated if disease of the 
lachrymal ducts be present. 

Jequirity Seeds. Abrus; Jequjri- 
tin; Jequiritol. 

Jerk. See Tendon- Jerks. 

Jeyes’ Fluid. — A disinfecting fluid, con- 
taining cresol or methyl phenol. See Disinfec- 
tion {Chemical Disinfectants^ Phenol). 

Jififfirer. — The pulex penetrans, chigoe, or 
sand-flea, found in the West Indies, China, South 
America and elsewhere. The adult female 
penetrates the skin, especially of the feet, pro- 
duces her eggs, and so leads to inflammation 
and even ulceration ; its attacks may be pre- 
vented by the use of the essential oils locally. 

Jiu-Jitsu. — The Japanese art of self-defence 
on scientific principles, enabling a comparatively 
feeble person with knowledge of the art to over- 
come a much heavier and stronger individual 
who is ignorant of it ; it means literally “ the 
gentle art ” ; it teaches how to fall without 
injuring one’s self, how to parry attacks, and how 
to utilise a knowledge of the anatomy of the 
body to obtain an advantage over an assailant. 

Johan nisbad. See Balneology {Aus- 
tria). 

Johimbine. — An alkaloid from the Jo- 
himbehe, an African tree ; it is said to have 
aphrodisiac (pialitics. 
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See also Amputations ; Ankle-Joint, Region 
OF, Injuries and Diseases and Operations ; 
Aspirator, Uses of {Effusion in Joints) ; Bal- 
neology (Balneo-Therapeutics in Gout, Rheunui- 
tism, etc.); Bone, Diseases of {Deformities from 
Osteomyelitis) ; Brain, Affections of Blood- 
Vessels {Trophic Changes in Joints) ; Elbow- 
Joint, Region of. Injuries and Diseases; 
Fingers ; Gout {Morbid Anatomy) ; Haemo- 
philia {Symjttoms, Joint Affections) ; Hip-Joint, 
Injuries and Diseases of ; Hysteria in Child- 
hood {Symptoms) ; Knee-Joint, Diseases and 
Injuries ; liABOUR, Injuries to the Generative 
Organs, etc. {Pelvic Articulations) ; Larynx, 
Affections of the Cartilages {Anchylosis of 
Crico- Arytenoid Joint) ; LeucocytHaEMIa {Symp- 
toms, lIcBmorrhage into Joints) ; Malingering 
{Joints) ; Meningitis, Tuberculous and Pos- 
terior Basic {Complications, Periarthritis) ; 
Meningitis, Epidemic Cerebro-Spinal {Compli- 
cMions, Aidhritis) ; Mouth, Injuries and 
Diseases of the Jaw {Temporo- Mar illary 
Joint) ; Mumps ; Osteo-Artiiropatiiies ; Preg- 
nancy, Physiology {Changes in Pelvic Joints)] 
Purpura {Symj)toms) ; Scurvy, Infantile 
{Clinical Featuixs) ; Shoulder, Diseases and 
Injuries of; Sterno-Clavicular Joint; 
Syphilis ; Syringomyelia ; Tabes DorsaTaIs 
{Taho- Arthropathies) ; Tuberculosis {Joints) ; 
Urethra, Diseases of {Gonorrhoea, Complica- 
tions) ; Wrist- Joint, Injuries. 


Definition of Terms applied to Morbid Con- 
ditions of Joints. — Synovitis, while imply- 
ing inflammation of the synovial membrane, 
presents different features according to its 
etiology. It presents many analogies with 
peritonitis. The effusion into the joint, which 
is a frequent accompaniment of synovial inflam- 
mation, may be serous, sero-fibrinous, or puru- 
lent. It is much to be desired that one should 
avoid the use of the term synovitis without 


some qualifying adjective, which will indicate 
its pathological nature, e.g, rheumatic, gouty, 
gonorrhoeal, pyogenic, or tuberculous. 

Hydrops, hydrarthrosis, or chro^iic seraus 
synovitis, are terms employed when the effusion 
of fluid into the joint is the most prominent 
clinical feature. It presents analogies with 
ascites or hydrocele of the tunica vaginalis, and 
is to be regarded rather as a symptom than as 
a separate entity. It may occur apart from 
disease, e.g. in the knee-joint, from repeated 
and neglected sprains (football knee) ; it is 
chiefly met with in the chronic and intermit- 
tent forms of synovitis resulting from chronic 
staphylococcus osteomyelitis of one of the 
adjacent bones, from gonorrhoea, tuberculosis, 
syphilis, arthritis deformans, arthropathies of 
nerve origin, and when there are loose bodies in 
the joint. 

Arthritis is the term applied, when not only 
the synovial membrane, but all the joint 
structures are involved in the disease, viz., the 
ligaments, articular surfaces, and it may be also 
the ends of the bones. While it may be 
anatomically possible to differentiate between 
synovitis and arthritis, it is often impossible to 
do so clinically, so that in practice the two 
terms are often used indiscriminately. One 
may confidently speak of the existence of 
arthritis whenever there are marked symptoms 
of involvement of the articular surfaces. 

There are as many different pathological 
forms of arthritis as of synovitis, so that it is 
desirable in using the term to add a qualifying 
adjective which will indicate its nature, e.g. 
rheumatic, gouty, pyogenic, or tuberculous. 
The arthritis, according to its etiology, may 
assume a dry form, or it may be attended with 
effusion into the joint ; this may be serous, as 
in arthritis deformans, or may be sero-fibrinous 
or purulent, as in certain forms of pyogenic and 
tuberculous arthritis. Wasting of the muscles 
in the vicinity of the joint is a constant accom- 
paniment of arthritis ; it especially affects the 
extensor muscles, and is quantitative rather 
than degenerative ; the muscles affected do not 
show the reaction of degeneration. From the 
involvement of the articular surfaces it is 
unusual to have complete recovery from 
arthritis ; it is apt to result in one or other 
form of ankylosis. 

Empyema is the term occasionally employed 
to indicate that the cavity of the joint is full of 
pus ; it is chiefly observed in chronic suppurative 
disease of pyogenic or tuberculous origin, and 
is usually attended with the formation of 
abscesses outside the joint. 

“ Ulceration of cartilage ” and caries of the 
articular surfaces ” are common accompaniments 
of the more serious and progressive forms of 
joint disease, and especially those of bacterial 
origin. They represent successive stages in the 
same destructive process, the disappearance of 
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the cartilage being frequently followed by 
exposure and disintegration of the subjacent 
bone. The changes which precede and follow 
upon the ulceration of the cartilage vary with 
the joint disease of which it is an accompani- 
ment ; their consideration is beyond the scope 
of the present article. The occurrence of ulcera- 
tion of cartilage and of articular caries is always 
attended with characteristic clinical features, 
viz., the joint is held rigid by the involuntary 
contraction of muscles, the wasting of muscles 
is more pronounced, and there are ‘‘starting 
pains ” at night. Advanced articular caries is 
usually associated with some deformed attitude, 
with shortening, and sometimes with dislocation. 
It may be possible under aiijesthesia to make 
the exposed and crumbling bony surfaces grate 
upon one another. Should recovery take place, 
repair will usually be attended with fusion of 
the opposing articular surfaces by fibrous tissue 
or by bone. 

Disoryanisatioii of a joint is a convenient 
description of the condition in which all the 
constituent parts are damaged or destroyed. It 
results from the more severe and destructive 
forms of joint disease, and especially those of 
pyogenic or tuberculous origin. 

Conditions op Impaired Modilitv of Joints. 
— (1) Riyidity implies the fixation of a joint by 
the involuntary contraction of muscles ; it is 
sometimes called false ankylosis, because it 
entirely disappears under amesthesia. (2) 
Contracture is the term applied when the 
fixation of the joint is due to permanent 
pathological changes in the soft parts surround- 
ing it, chiefly consisting in the shortening of 
muscles, tendons, tendon sheaths, ligaments, 
fasciae, and skin ; the parts on the flexor aspect 
are more liable to shortening, hence contracture 
is nearly always associated with flexion. Con- 
tracture results from a number of conditions, 
apart from disease of the joint concerned, e,y, 
disease in one or other of the adjacent bones, 
lesions of the motor nervous mechanism, 
hysteria, etc. (3) AnJiyloHh is the term applied 
to the stiffness or immobility of a joint when 
it results from changes involving the articular 
and other surfaces which normally move or 
glide upon one another. It is frequently 
combined with contracture and with thickening 
and induration of the capsular and other liga- 
ments. Three anatomical varieties of ankylosis 
are distinguished : {a) the fibrous^ in which 

there are fibrous adhesions between the opposing 
surfaces ; these adhesions may be loose or tight, 
may be localised in the form of bands, or diffuse, 
altogether obliterating the cavity of the joint ; 
the stiffness may vary, therefore, from restric- 
tion of the normal range of movement up to 
close fibrous union of the bones which may 
prevent any movement whatsoever. Fibrous 
ankylosis may result from injury, especially 
dislocations and fractures implicating a joint. 


or from disease, e.g, pyogenic, gonorrhoeal, 
tuberculous, rheumatic, gouty, or other form 
of arthritis, {b) Cartilayiiums ankylosis implies 
the fusion of two opposed cartilaginous surfaces ; 
it is best seen between the patella and trochlear 
surface of the femur, and between the femoral 
condyles and articular facets of the tibia in 
certain forms of tuberculous disease of the knee. 
Clinically it is associated with absolute rigidity 
of the joint, (c) Bony ankylosis (synostosis) 
implies an osseous union between articulating 
surfaces ; it may be a sequel of the preceding 
forms, or it may result from a more direct 
fusion of two opposing surfaces subsequent to 
their having been bared of their cartilage. Jn 
the majority of cases it is to be regarded as 
a reparative process, and as presenting analogies 
with the union of fractures. It may be a 
sequel of almost any one of the diseases known 
to affect joints. Its occurrence is not necessarily 
dependent upon antecedent suppuration in the 
joint, as w^as formerly believed ; it has been 
observed to follow the pyogenic, gonorrha'al, 
tuberculous, syphilitic, gouty, and neuropathic 
affections of joints. Jt is doubtful if it occurs 
in the spinal arthropathies apart from super- 
added infection ; in arthritis deformans it is 
also (juestionable if the articular surfaces ever 
become united by bone, although it is common 
to have complete fixation of the vertebral and 
other joints by the ossification of ligaments 
and other extra-articular structures (external 
or peripheral ankylosis). While in most cases 
the occurrence of true bony ankylosis is readily 
explained by changes resulting from antecedent 
disease, the pathology of certain rarer forms is 
quite unknown. Ankylosis may certainly occur 
apart from any recognised reparative process, 
and may coexist with other trophic changes in 
the skeleton of unknown origin. The name 
arthritis ossificans has been applied by Griffiths 
to a certain group of these exceptional cases. 
The origin of ankylosis from simple disuse of 
a joint has not been corroborated. 

It is important to bear in mind that in any 
example of bony ankylosis there are associated 
changes in the soft parts which, if the limit be 
fixed in a vicious attitude, will render futile any 
operative interference solely directed to the 
bones concerned. 

Ankylosis of a joint before the skeleton has 
attained maturity, has very little influence on 
the growth in length of the bones affected ; any 
arrest of growth is more likely to depend on 
changes in the epiphysial junctions resulting 
from the original disease. 

In the diagnosis between false and true 
ankylosis it may be necessary to anaesthetise 
the patient. The nature and extent of true 
ankylosis may be learned from manipulations 
of the limb or by skiagraphy. In fibrous 
ankylosis mobility may be elicited, although 
only to a very slight degree ; in osseous 
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ankylosis the joint is rigidly and immovably 
fixed; in the fibrous variety any attempt to 
forcibly move the joint causes severe pain, 
while in the osseous variety such attempts are 


The treatment is influenced by the nature 
of the original disease, the variety and attitude 
of the ankylosis, and the normal functions of 
the joint concerned. If the aim be a movable 
joint in a case of fibrous ankylosis, treatment 
is directed towards elongating or rupturing the 
fibrous union between the bones. The gradual 
stretching of adhesions, by exercises, manipula- 
tions, douching, extension, and special forms of 
apparatus, has much to recommend it, given 
the required perseverance and fortitude on the 
part of the patient, and the encouragement 
afforded by indications of yielding on the part 
of the adhesions. The forcible rupture of 
adhesions under an anyesthetic (nitrous oxide) 
may be necessary, especially when there are 
one or more strong fibrous adhesions or bands ; 
these give way with an audible crack ; the 
procedure must be carried out with caution in 
view of such risks as fract^ure of the bone 
(which is often rarefied), separation of epiphysis, 
fat embolism, and restarting of the original 
disease ; in any case it is followed by consider- 
able pain and effusion into the joint, which 
necessitate rest for some days before exercises, 
massage, and other manipulations arc resumed. 

In selected cases of fibrous ankylosis, with 
or without contracture, it may be advisable 
to attempt to secure a movable joint by open 
arthrotomy, dividing or removing adhesions 
and other contracted tissues ; this procedure, 
which has been specially named has 

been chiefly practised in the elbow, and has 
yielded results which are distinctly encouraging. 

If the ankyloua u o^mon^ and a movable joint 
is desired, ejf, at the elbow, a sufficient amount 
of bone, and it may be also of periosteum, must 
be resected to allow of the formation of a false 
joint. 

On the other hand, if it he desired that the 
joint disease should result in rigid ankylosis, e.g, 
in certain cases of tuberculous disease of the 
knee, treatment may be directed towards favour- 
ing its occurrence, and in such an attitude as 
will secure the maximum usefulness of the limb 
concerned. To this end prolonged immobility 
in plaster-of-Paris or other apparatus is employed. 
This will not suffice in other forms of joint 
disease, e.g. arthritis deformans, spinal arthro- 
pathies ; in these the articular surfaces must 
be removed with the saw in order to bring 
about osseous ankylosis. 

Whe7i bony ankylosis has occurred in an un- 
desirable attitude, e.g. flexion at the hip or knee, 
it can only be remedied by an osteotomy or 
wedge resection of the bone, with or without 
such additional division of the contracted soft 
parts as will permit of the limb being placed in 
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the attitude desired. The fixation of the bones 
to each other by means of pegs may hasten 
the occurrence of osseous union, and afford an 
additional security of the correct attitude being 
maintained after operation. 

1. Errors op Development. — These include 
congenital dislocations and other deformities of 
intra-uterine origin, e.g. abnormal laxity of 
joints, absence, displacement, and defective 
growth of one or other of the essential con- 
stituents of a joint, etc. They are chiefly 
described under Deformities,'’ vol. ii. 

11. Bacterial Diseases. — In those which 
arise apart from wounds the bacteria concerned 
are carried directly to the joint in the blood 
stream, or they are lodged in the first instance 
in one of the structures (one of the bones) 
adjacent to the joint, fn the former, i.e. the 
direct infections, the tendency is for all the 
structures of the joint to be involved simulta- 
neously and diffusely, whereas in the indirect 
infections the disease is often localised to the 
area first infected, and only becomes generalised 
at a later period. 

Bacterial affections resulting from infection 
of a wound implicating the joint are described 
under Injuries of Joints. 

Pyogenic Diseases. — 1. Those due to common 
pus organisms (staphylococci and streptococci). 

2. Those related to acute articular rheumatism, 
pneumonia, typhoid, smallpox, scarlet fever, 
measles, diphtheria, erysipelas, dysentery, etc. 

3. Those associated with gonorrhoeal urethritis 
and gonorrhoeal ophthalmia. 

The commoner pyogeiiic diseases are the result 
of infection of one or other of the joint 
structures with staphylococci or streptococci, 
which may be demonstrated in the exudation 
into the joint, and especially in the substance 
of the synovial membrane. The method of 
infection is the same as has already been 
described in diseases of bone (see vol. i.). The 
organisms concerned having effected an entrance 
into the body, are carried to the joints by the 
arteries. Their localisation in particular joints 
is determined by injury, exposure to cold, ante- 
cedent disease of the joint, and other factors 
whose nature is not always apparent. A 
distinction may be made between iwimary 
infections of joints, in which the organisms 
involve articular structures from the outset, 
and secondfwy infectio7is in which the initial 
lodgment and disease is in one of the bones 
belonging to the joint concerned. The former 
are more often met with in adults, and are 
illustrated by the joint suppurations in pytemia 
and allied conditions. The latter are more 
frequent in children, and are illustrated by 
the well-known “acute arthritis of infants,” 
in which the joint lesion owes its origin to an 
osteomyelitis in one of the bones adjacent to 
the joint. The clinical diagnosis between prim- 
ary and secondary joint suppurations is rarely 
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possible, because their features are so very 
similar, and in the secondary infections it is 
usual for the joint disease to so overshadow the 
bone lesion from which it originates that the 
latter element may be only recognised on 
operating, or on post-mortem examination. 

The clinical features vary with the gravity of 
the infection. They may assume the form of 
an acute serous synovitis which may recover, or 
become chronic^ or may relapse after apparent 
cure. The relapsing or intermittent synovitis 
or hydrops, which closely resembles that of 
gonorrhoeal or tuberculous origin, has been 
shown to depend in certain cases on staphylo- 
coccal disease of one of the adjacent bones, 
so that treatment of the latter is essential for 
permanent recovery. 

In a certain number of cases the clinical 
features of pyogenic infection are remarkably 
latent^ especially when it occurs in the course 
of some general illness, such as scarlet or other 
fever. It has been known to escape notice 
until the occurrence of some striking develop- 
ment, such as dislocation in the case of the 
hip-joint, or the occurrence at a later period 
of ankylosis. 

In the graver infections the suppurative 
element is more prominent ; the effusion into 
the joint is purulent ; there is general illness, 
often ushered in with a rigor. The local signs 
and symptoms are those of an acute arthritis^ 
in which all the joint structures participate, 
and which, if left to itself, may result in 
disorganisation. The synovial membrane is 
converted into granulation tissue ; the liga- 
ments and inter-articular cartilages share a 
similar fate. The articular cartilages, which 
are at first dulled and macerated, undergo 
fibrillation and necrosis, and separate in 
visible fragments. The subjacent bone which 
is thus exposed becomes the seat of inflamma- 
tion and granulation, so that it disintegrates, 
the so-called articular caries. These changes in 
the articular surfaces add materially to the 
gravity of the lesion and to the suffering of the 
patient. The joint is held rigid by the in- 
voluntary contractions of muscles. The least 
attempt at movement causes severe pain. The 
slightest jar, even the shaking of the bed, may 
cause agony. Sleep is impossible, or is dis- 
turbed with “starting pains.’’ The distension 
of the joint and fluctuation may be evident, or 
may be obscured by oedema of the overlying 
soft parts. Sometimes the entire limb is 
swollen and oedematous. In untreated cases 
the joint is usually allowed to become flexed. 
At the knee the angle of flexion may be so 
acute that the heel touches the buttock. The 
pus in the joint may perforate the capsule and 
spread in the surrounding tissues up and down the 
limb ; sooner or later it ruptures on the surface 
and discharges externally through one or more 
sinuses. The final disorganisation of the joint 


with destruction of the ligaments, may be 
indicated by abnormal mobility, by grating of 
the articular surfaces, or by dislocation. In 
the acute arthritis of infants the epiphysis may 
be separated and displaced. The progress of 
the local disease is associated with aggravation 
of the general symptoms, and the patient is 
exhausted with suffering and poisoned with 
toxines. 

In the cours^of pyaemia joints may become 
distended with pus without any pronounced 
changes in the joint structures, without local 
signs except those indicating the presence of 
fluid, and without much complaint on the part 
of the patient. 

When the joint is the seat of a direct infection 
through an external wound^ either accidental or 
operative, the condition is commonly spoken of 
as a septic arthritis. Its morbid anatomy and 
clinical features are similar to those described 
when the infection has been carried to the 
joint by the blood stream, but the lesion is 
usually more severe and destructive, and is 
more likely to persist and to result in osseous 
ankylosis. 

The terminations vary with the gravity of the 
infection and with the stage at which it comes 
under surgical treatment. In the milder forms 
recovery is the rule, with more or less complete 
restoration of function. In the more severe 
forms, and especially when several joints are 
involved, death may result at an early stage 
from general pyogenic infection or toxaemia, or 
at a later period with symptoms of hectic fever, 
waxy degeneration, and exhaustion. If the 
patient recovers, the joint or the entire limb 
may be permanently damaged. There may be 
fibrous or bony ankylosis, and this may be in 
a good or in a bad position. There may be 
deformity from displacement or dislocation. 
From changes in the periarticular structures 
there may be contraction of the limb in the 
flexed or other undesirable position, and in the 
case of young subjects there may be interference 
with the future growth of the limb. The per- 
sistence of sinuses is usually associated with 
disease in one or other of the bones belonging 
to the joint. 

The diagnosis, while easy and straightforward 
in the graver suppurative forms, may be difficult 
in the milder varieties, for these may resemble 
very closely the serous efl’usions in syphilis, 
gonorrhoea, and tuberculosis, or that caused by 
injury where there is no question of infection. 

The treatment is governed by the same 
principles as guide us in the treatment of other 
pyogenic infections. The limb is immobilised 
and elevated. The altitude preferred will be 
that in which, should stiffness occur, there will 
be least interference with function. Extension 
by means of the weight and pulley may relieve 
symptoms and counteract any tendency to 
flexion. 
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While the application of ice or leeches to the 
joint is recommended by some authorities, 
others prefer an antiseptic compress of 2^ per 
cent carbolic lotion or 1 per cent formalin. A 
more important question is that of evacuating 
the fluid in the joint. If the latter is in suffl- 
cient quantity to cause tension, or if it tend to 
persist, or if from the temperature and other 
indications there is reason to suspect that it is 
purulent, it should be evacuated without delay. 
A trocar and cannula may suffice in the serous 
variety ; the suppurative forms demand incision 
and drainage. In addition, the joint may be 
gently washed out with salt solution, with or 
without a preliminary washing with an anti- 
septic (1 in 2000 corrosive sublimate). It is a 
common experience* that many forms of acute 
suppuration in joints {e.</. the acute arthritis of 
infants, the suppurations in pyaemia) yield at 
once to incision and drainage, if carried out 
sufficiently early and before any destructive 
changes have taken place. 

On the other hand the results of simple 
drainage may be unsatisfactory. The tempera- 
ture and other indications of progressive mis- 
chief may call for further interference. Con- 
tinuous irrigation, with multiple openings for 
drainage, may be given a trial, or the joint 
must be laid freely open so that every pocket 
and recess will be exposed to view. In certain 
joints this is only attainable by resecting one or 
other of the bones belonging to it. 

Amputation is to be had recourse to, if life is 
threatened by general infection, or if the limb 
is likely to be useless. 

It goes without saying that the occurrence of 
suppuration in the periarticular soft parts, or in 
one of the adjacent bones, must be looked for 
and promptly dealt with. 

When convalescence is established attention 
is directed to the restoration of the functions 
of the limb, to the prevention of stiflhess and 
deformity by movements, massage, hot air and 
other baths (see p. 65). 

At a later stage, and especially in neglected 
cases, operative and other measures may be 
required for deformity or stiffness. 

For details of treatment see the individual 
joints. 

In typhoid fever joint lesions may result from 
infection with the typhoid bacillus, or with 
ordinary pyogenic organisms. They have been 
observed, especially in the hip-joint, in the shape 
of an arthritis, with or without suppuration. 
They are sometimes remarkably latent, and may 
result in spontaneous dislocation (on slight 
movement, or on lifting the patient), or in an- 
kylosis. They are very amenable to treatment. 

In acute pneumonia di^QVQVit forms of arthritis 
occur, due to the pneumococcus. They are 
sometimes serous, sometimes of an acute sup- 
purative character. The prognosis is described 
as unfavourable, because of the frequent occur- 


rence of similar lesions in other serous mem- 
branes, viz., pleurisy, pericarditis, meningitis. 

In smallpox it is not known whether the 
joint lesions are due to the specific virus of that 
disease or to ordinary pyogenic organisms. 
They may bo serous in character like those of 
acute rheumatism, and may pass from one joint 
to another. The purulent forms are met with 
in relation to the suppurative stage of the skin 
eruption. 

In scarlet fever joint lesions are comparatively 
common. They were formerly described as 
scarlatinal rheumatism. Our knowledge of their 
bacteriological nature is very imperfect. The 
most frequent clinical typo is that of a serous 
synovitis, occurring within a week or ten days 
from the onset of the fever, more common in 
persons over fifteen years and in females. Its 
favourite seat is in the hand and wrist, involving 
the sheaths of the extensor tendons as well as 
the joints. It does not tend to migrate to other 
joints, and it rarely lasts longer than a few days ; 
it is probably due to the specific virus of 
scarlatina. Joint lesions more closely resembling 
those from ordinary pyogenic infection are much 
less frequent than the preceding type ; they 
occur more often in children, at a later stage of 
the fever, and in cases in which the throat 
lesion is severe. The arthritis may be acute and 
suppurative, may affect several joints, and may 
exhibit a grave septicsemic or pya3mic character. 
Authorities also describe a “true rheumatic 
arthritis’’ occurring when convalescence from 
scarlet fever is well advanced, favourably 
influenced by anti-rheumatic remedies, and 
sometimes complicated with endocarditis and 
with chorea. 

In measles joint lesions are much rarer, and 
are said to be less serious than in scarlet fever. 

In diphtheria they are also very rare. A 
hydrops of the knee has been recorded during 
the second week of the disease in which Loeffler’s 
bacillus was present. Probably the majority of 
the joint complications in diphtheria are related 
to streptococci, which enter the body by way of 
the throat lesion. 

In erysipelas effusion into joints is very 
exceptional. It may be purulent. Streptococci 
have been found in the fluid. Sometimes the 
joint is infected when erysipelas passes over it. 

In dysentery the joints are occasionally affected. 
Two varieties of lesion are described — a dry 
form in which there is polyarticular pain affect- 
ing different joints with great rapidity and un- 
accompanied by effusion; the second, which is 
especially met with in the knee, is attended 
with an abundant exudation, strongly fibrinous 
in character, but in which no organisms, amoebic 
or otherwise, have been found. From the 
tendency of the fluid to persist it is usually 
necessary to evacuate it through a cannula. 

The joint lesions which accompany acute 
rheumatism may be provisionally included with 
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the other members of this group, although their 
infective nature has not been established. For 
a description of them the reader is referred to 
the article on acute rheumatism. 

Joint affections associated with puerperal 
fever, otitis media, etc., are not in any sense 
specific, for they are the result of infection with 
the common pyogenic organisms. 

Gonorrhosal Affections op Joints. — These 
include all forms of joint lesions associated with 
gonorrhoeal urethritis or gonorrhoeal ophthalmia. 
They may develop at any time during a 
gonorrhoea, but are usually met with when the 
infection has reached the deeper urethra. They 
have been observed after the discharge has 
ceased. There is no connection between the 
severity of the gonorrhoea and the liability to 
joint disease. The gouty and rheumatic are 
supposed to be more liable. The sexes are 
affected with equal frequency. 

As a complication of ophthalmia the joint 
lesion occum more commonly towards the end 
of the second or during the third week. 

The joint lesions may be the only evidence of 
metastatic infection, or they may be part of a 
gonorrhoeal pyaemia, involving the endocardium, 
pleura, tendon sheaths, etc. The gonococcus is 
nearly always present in pure culture ; it is 
found with most certainty in the synovial 
membrane, in which it is first deposited from 
the blood ; it may be possible to find it in the 
exudation in the joint unless at the first onset 
of the disease. In the purulent forms of joint 
lesion the gonococcus may alone be present, or 
it may be associated with staphylococci or 
streptococci, the latter being derived either 
from the urethra or from elsewhere (throat, 
intestines, etc.). 

The order of frequency in which the joints are 
affected is as follows : — knee, elbow, ankle, hip, 
foot, wrist, shoulder, fingers. 

The joint affection is more often mono- 
articular than polyarticular. 

The following clinical types may be differen- 
tiated ; they may, however, merge into one 
another. 

1. A dry polyarthritu^ like chronic rheuma- 
tism, sometimes trifling and evanescent, and 
it may be recurring with each attack of gonor- 
rhoea, or persistent and progressive, resulting 
in partial or complete stiffening of the joints 
affected, and permanent crippling of the patient. 

2. A form of chronic synovitis m' hydroj^s^ in 
which the joint, nearly always the knee, on one 
or both sides, quietly fills with fluid of a serous 
or sero-fibrinous character ; it closely resembles 
the hydrops from other causes ; it is indolent, 
may readily subside under rest and then relapse, 
or may be very persistent and disabling. When 
recovered from, the joint may be expected to 
return to its normal condition. 

3. A more dcute general inflammation of the 
joint (arthritis) may begin as such, or follow 


on a milder form of the disease ; there is sudden 
onset of severe pain, swelling, inability to use 
the limb, and considerable fever; the swelling 
may extend well beyond the limits of the joint, 
and may be associated with oedema of the soft 
parts, the skin may be red and hot as in 
erysipelas ; the adjacent tendon sheaths and 
burssB, especially at the ankle, wrist, and knee, 
may be simultaneously involved. While resolu- 
tion is possible the tendency towards stiffness 
and ankylosis is considerable. The ankylosis, 
at first fibrous from close adhesions between the 
surfaces, may become bony, and may be associ- 
ated with flexion or other deformity. 

This type of gonorrhmal joint disease may be 
mistaken for acute rheumatism. The points in 
diagnosis are : its sudden onset without apparent 
cause, there is less tendency to wander from 
joint to joint once it has settled down, it is little 
influenced by salicylates, and it is frequently, 
if not always, mono-articular. In the author’s 
experience it is more often met with in the 
elbow. 

4. A snpimrative form^ or empyema, like that 
from ordinary pus microbes ; it is usually single, 
but may be mulfiple ; it is fortunately rare, 
because it is very serious, endangering the 
joint, or the limb, or life itself. It may be 
the result of gonococcal infection alone, or 
of a mixed infection. Abscesses may form 
outside the joint. Recovery is attended with 
ankylosis. 

The dioA/nosis of gonorrhoeal affections of 
joints is often missed, because gonorrhma is 
not suspected by the practitioner; the denial 
of the patient is not to be accepted, especially 
in the case of women ; sometimes the patient 
is really ignorant. The points in diagnosis 
from acute rheumatism have been already 
indicated. 

The prognosis should always be guarded, 
because the disease may relapse, or may prove 
tenacious and persistent ; the patient may be 
laid up for weeks or months, and may be finally 
crippled in one or in several joints. 

The treatment (besides that of the urethral 
disease) consists in complete rest until all 
symptoms have disappeared. Salicylates may 
relieve suffering, but are not curative. 

Iodide of potash may also relieve symptoms. 
Locally, the joint is immobilised by means of 
a splint, or by cotton wool and an elastic 
bandage ; extension is employed in the case 
of the hip. 

Great relief may be obtained from very hot 
baths, to which turpentine and black soap 
may be added. Konig recommends the use of 
tincture of iodine applied several times a day. 
In the persistent dry forms the hot-air bath 
or Bier’s method by venous congestion may be 
employed. In hydrops, when the fluid persists, 
tapping should not be too long delayed ; the 
joint may be washed out with a 1 per cent 
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solution of protargol. The purulent form is to 
be treated on general principles. 

After all symptoms have settled down, but 
not till then, for fear of exciting relapse or 
metastasis, the joint may be massaged and 
exercised ; stiffness from adhesions is most in- 
tractable, and may, in spite of every attention, 
terminate in ankylosis ; the latter is to be dealt 
with on general principles. 
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Tuberculous diseases result from bacillary 
infection of the synovial membrane, or of the 
marrow of one or other of the adjacent bones. 

The infection occurs under similar conditions 
to those which have been already described in 
Diseases of Bone {vide vol. i.). 

The tuberculous lesions of joints, although 
having a common origin in infection with the 
tubercle bacillus, differ widely in their ana- 
tomical and clinical features. From the 
anatomical point of view they may be divided 
into those in which the disease oidgimites in the 
synovial membrane and those which originate in 
disease of one or other of the adjacent bones. 

The relative frequency of these two types has 
been variously estimated. The sources of dis- 
agreement are to be found in the difficulty in 


distinguishing them from one another, and in 
the fact that only the more serious and more 
advanced forms of the disease are subjected to 
operation ; the milder forms of primary disease 
in the synovial membrane so commonly recover 
without operation that they do not figure in the 
records upon which the estimate of the relative 
frequency is based. It is probable that the 
frequency of primary disease in the bone has 
been exaggerated ; Krause, for example, esti- 
mates the proportion observed in Volkmann's 
Clinique as 23 per cent of synovial origin to 
77 per cent originating in the bones. 

The relative frequency varies with the age of 
the patient and with the joint affected; in 
children, the number of cases originating in the 
bones is approximately that given by Krause ; 
on the other hand, primary disease in the 
synovial membrane is relatively more frequent 
in adults. The predominance of bone lesions 
in childhood and youth is to be ascribed to the 
conditions associated with the growth of the 
skeleton, especially at the ends of the long 
bones. 

As regards the joint affected, the maximum 
frequency of osseous lesions is found in the hip 
(26 synovial to 129 osseous, Krause); the pro- 
portion is about equal in tlie case of the knee 
(266 synovial to 281 osseous, Kbnig), and 
probably also in the case of the elbow, wrist, 
shoulder, and ankle. 

We may preface the consideration of the 
morbid anatomy of tuberculous joint diseases 
by referring, in the first place, to the non-specific 
lesions met with in joints vdien tuberculous disease 
is qwesent in the interior' of one or' other of the 
adjacent bories. 

They are comparatively common and are 
often misunderstood in practice. They re- 
semble those which result from staphylococcal 
disease in the adjacent bone {q.v.). When a 
tuberculous focus, especially a large one with 
caseation and a sequestrum, is seated near the 
articular cartilage or the attachment of the 
capsular ligament, it gives rise to reactive 
changes in the adjacent joint, characterised by 
exudation and by the prolongation of the 
synovial membrane over the articular surfaces. 
Adhesions may result, which may obliterate the 
cavity of the joint, or divide the cavity into 
different compartments. These phenomena are 
best observed in the knee. They are analogous 
to the changes in the pleura in disease of the 
subjacent lung and in the peritoneum in disease 
of the abdominal viscera. They are of import- 
ance because they interfere with the functions 
of the joint ; and in the event of rupture at a 
later period of the osseous focus into the joint, 
they may limit the articular infection to a 
small area, and may altogether prevent the 
development of the graver forms of tuberculous 
joint disease. 

The infection of the joint from disease in th^ 
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ac^'acent bone may take place at the •periphery 
from the osseous focus reaching the surface of 
the bone at the site of the reflection of the 
synovial membrane; the infection begins at 
this point, and then spreads to the rest of the 
membrane ; or it may take place in the central 
area, by a flood of tuberculous pus escaping 
into the joint through a hole in the articular 
cartilage, or by the projection of tuberculous 
tissue into the joint following upon the gradual 
erosion of the cartilage. 

Tuberctdous Lesions of the Hynovkil Membrane 
a/nd of the Articular Surfaces, — The nature of 
the changes in the synovial membrane depends 
upon whether the disease originated in the 
synovial membrane or in the bone, and in the 
latter case, whether the osseous focus has 
erupted directly into the cavity of the joint 
or has only infected the synovial membrane at 
the line of its reflection on to the bone, and 
whether the joint was normal or not at the 
moment of infection. 

In the majority of cases the first evidence of 
disease in the joint is diffuse thickeni'ruj of the 
synovial membrane \ this thickening is chiefly 
due to the formation of granulation tissue or 
young connective tissue in the substance of 
the membrane. It may be described as being 
arranged in two layers ; the outer layer is 
composed of more fully-formed connective or 
fibrous tissue, while the inner consists of 
embryonic tissue, usually studded or per- 
meated with miliary and other tubercles. The 
tubercles are met with in all stages in the same 
joint, some in course of active formation, others 
quiescent, others again in course of retrogression 
and cicatrisation. They may be seen shining 
through the moist shining layer on the free 
surface, or the inner layer of the synovial 
membrane may undergo fibrinous degeneration 
followed by caseation and disintegration, so 
that the free surface is covered with a thin 
layer of fibrinous or caseous pus, and a similar 
material may accumulate in the cavity of the 
joint. Where there is greater resistance on the 
part of the tissues there is active formation of 
young connective tissue circumscribing or en- 
capsulating the tubercles, so that they remain 
embedded in the substance of the synovial 
membrane, and are only revealed when it is 
cut in sections ; the surface of the membrane 
then retains its smooth shining character, and 
there may be no fluid in the cavity of the joint. 

The new formation of tissue in relation to the 
synovial membrane is rarely confined to its 
normal limits ; it tends to infiltrate the ligaments 
and to be projected into the cavity of the joint, 
filling up its pouches and recesses and growing 
over the surface of the articidar cartilages like 
ivy growing over a wall. Wherever the synovial 
tissue covers the cartilage it becomes adherent 
to it and fused with it, for covered cartilage 
always undergoes f. retrograde metaplasia into 


ordinary connective tissue. The morbid process 
may be arrested at this stage, and may cure 
with fibrous adhesions between the opposing 
articular surfaces, or it may progress, in which 
case further changes occur which result in 
destruction of the articular cartilages and ex~ 
posure of the subjacent bone. 

The synovial connective tissue covering the 
cartilage may at first present no structural 
evidences of the presence of tubercle, but in 
time it acejuires the characters of a tuberculous 
infiltration and exhibits aggressive qualities ; 
it causes pitting and perforation of the cartilage, 
it makes its way through the cartilage, and 
often spreads widely between the cartilage and 
the subjacent bone so as to separate the cartilage 
in portions of considerable size. These changes 
are commonly spoken of as ^'‘ulceration and 
exfoliation of the articular cartilage They 
usually commence and are most marked at 
the points of junction of synovial membrane 
and cartilage, viz., at the margins of the 
articular surfaces, and at the points of attach- 
ment of such iritra-articular ligaments as the 
round ligament ih the hip and the crucials 
in the knee. The cartilage is also destroyed 
more rapidly and extensively when it overlies 
a cascating, sclerosed, or other focus in the 
bone ; the latter being then exposed in the 
joint contributes to the progress and aggrava- 
tion of the disease. 

To a certain extent the cartilage may be 
regarded as a barrier to the spread of tubercle, 
protecting the joint where the disease originates 
in the bone, and protecting the bone where the 
disease begins in the synovial membrane. 

Carious changes in the subcliondral bone 
usually follow upon the destruction of the 
articular cartilage, and are associated with 
tubercular infiltration of the marrow in the 
surface cancelli, and breaking up of the spongy 
framework of the bone into minute irregular 
fragments ; this disintegration of the surface 
bone is known as caries. 

The mutual pressure of articular surfaces 
against one another, resulting from the con- 
traction of muscles and other factors, favours 
the progress of ulceration of cartilage and of 
articular caries ; these are usually more advanced 
in areas most exposed to pressure, e.g. on the 
superior aspect of the head of the femur and 
on the posterior and upper segment of the 
acetabulum. 

When the destructive changes in the articular 
surfaces are very pronounced, and at the same 
time there is an absence of caseation and 
suppuration, the condition has been called caries 
sicca. 

The occurrence of pathological dislocation, 
while possible in any joint, has been specially 
observed at the hip. It implies softening and 
stretching of the ligaments which retain the 
bones in their normal position and some ex- 
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citing factor causing displacement ; this may be 
the accumulation of fluid in the joint or of 
granulations filling up the socket, or the in- 
voluntary contraction of muscles or some 
movement or twist of the limb. In some cases 
the occurrence of dislocation is favoured by 
destructive changes in the bones, e.g. diminution 
in the size of the head of the femur, and enlarge- 
ment or actual destruction of a portion of the 
socket of the acetabulum. The dislocation may 
be complete or incomplete. It may take place 
gradually and insidiously, or suddenly, especially 
when it results from some slight form of ex- 
ternal violence, or the spasmodic contraction of 
muscles acting on the joint. 

Rarer Forms of Syyx>vial Tuberculosis. — While 
the diffuse thickening of the synovial membrane, 
above described, is the most common form of 
synovial tuberculosis, there are others worthy 
of mention. The synovial membrane may 
present nodular nmsses oi' lumps^ resembling the 
tuberculous tumours met with in the brain ; 
they project into the cavity of the joint, may 
be pedunculated, and may give rise to the 
symptoms of loose body. In rare instances the 
fringes of the synovial membrane may undergo 
a remarkable development, like that observed 
in arthritis deformans, and may deserve the 
name arborescent hpoma. Both these types are 
met with in the knee-joint. 

The Contents of Tuberculous Joints. — In a 
large proportion of cases of synovial tuberculosis 
the joint cavity is entirely occupied by the 
diffuse thickening of the synovial membrane, 
and there is an absence of fluid in the joint. In 
a small number there is an abundant serous 
ex'udation, as in a pleurisy, and the condition 
is known clinically as hydrops. Tlierc may be 
a considerable formation (f fibrin within the 
joint, covering the free surface of the membrane, 
and floating in the fluid as shapeless flakes or 
masses ; under the influence of joint movements 
they may assume the shape of melon seed bodies 
{corpora oryzoidea). More rarely the joint 
contains tuberculous pus, and the surface of the 
synovial membrane resembles the wall of a cold 
abscess {empyema of joints). 

Periarticular Tubercle and Periarticular 
Abscesses . — These may result from the eruption 
on the periosteal surface of foci in the interior 
of the bones, or from the extension of foci in the 
synovial membrane into the surrounding cellular 
tissue, either by direct continuity or by way of 
the lymphatics. A collection of pus within the 
joint may perforate the capsule and infect the 
tissues outside the joint. The periarticular 
abscesses, after spreading in various directions, 
finally reach the skin surface and give rise to 
tortuous sinuses ; the more distant sinuses may 
be the result of the spread of tuberculosis 
along the tendon sheaths in the vicinity of the 
joint. 

Reactive changes in the vicinity of tuberculous 


joints are of common occurrence, and play a 
considerable part in the production of what is 
known clinically as white swelling. New con- 
nective tissue forms amidst the periarticular fat 
and between muscles and tendons ; it may be 
fibrous and tough, or it may be soft, vascular, 
and oedematous; the periarticular fat may 
become swollen and gelatinous, constituting a 
layer of considerable thickness, in which tubercle 
may be entirely absent. This is commonly 
known as gelatinous degeneration. It is sup- 
posed that the fat disappears and is replaced by 
a mucoid effusion between the fibrous bundles 
of connective tissue, these changes resulting 
from interference with the circulation and 
nutrition of the tissues concerned. In the case 
of the wrist the newly-formed connective tissue 
may fix the tendons in their sheaths, and may 
seriously interfere with the movements of the 
fingers. In relation to the bones there may be 
reactive changes, resulting in the formation of 
spicules or scales of new bone on the periosteal 
surfaces and at the attachment of the capsular 
and other ligaments. 

Terminations aiui Sequela of Tubercidous 
Diseases of Joints. — The disease may cure at 
any stage, the tuberculous tissue being replaced 
by healthy connective and scar tissue. Recovery 
is apt to be attended with impairment of move- 
ment even in mild forms of the disease. This 
may depend upon limited adhesions, or upon 
ankylosis, or upon contraction of the periarticular 
structures. Encapsulated caseous foci in the 
interior of the bones may remain latent 
indefinitely, or may be the cause of a relapse of 
the disease at any future period. Elongation of 
the shafts of the bones of the affected limb may 
result from the stimulation of growth at the 
epiphysial junctions, but it is much rarer than 
in the staphylococcus osteomyelitis of young 
children. Interference with growth is more 
common ; it may involve only the epiphysial 
junctions in the immediate vicinity of the joint 
affected, or it may involve all the bones of the 
limb : this is well seen in adults who have 
suffered from disease of the hip in childhood — 
the entire limb, including the foot, may be 
shorter and smaller than the corresponding 
parts of the opposite side. 

Atrophic conditions are also met with from 
prolonged disuse of the limb ; the bones may 
undergo fatty atrophy, with enlargement of the 
medullary canal, and marrow spaces, and thinning 
of the rigid framework; in extreme cases the bones 
may be cut with a knife or may sustain spon- 
taneous fracture. This is to be borne in mind 
in forcible manipulations of stiff' joints. These 
atrophic conditions are recovered from when the 
limb resumes its normal functions. 

Relative Frequency of Tuberculous Disease in 
different Joints. — Available statistics enable us 
to place the various joints in the following order 
of frequency : spine, knee, hip, ankle and tarsus. 
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elbow, wrist, shoulder. It is probable that the 
frequency in the joints of the upper extremity 
is understated, because the subjects thereof are 
often treated as out-patients and do not figure 
in the statistics. 

Relative Frequency of different Joints at 
different Ages, — While the wrist and shoulder 
are rarely affected in children, disease of the hip 
and spine is essentially a disease of childhood 
and youth, and rarely commences after the 
skeleton has attained maturity. Disease of the 
knee, while very common in children, may be 
met with at any period of life. The elbow and 
ankle exhibit little age preference, but are 
chiefly affected during childhood and youth. 

Clinical Features. — These vary indefinitely 
with the different anatomical forms of the 
disease, with the joint affected, and with the 
individual tendencies of the patient. The 
symptoms do not always correspond with the 
nature and severity of the tuberculous lesions. 

The onset is usually insidious, its date 
uncertain, and often misstated by the patient. 
Sometimes the disease is ushered in with fever 
and with pains in several joints before settling 
down in one or other joint. This method of 
onset was described by John Duncan under the 
title of '‘'‘Tuberculous arthritic fever. It has 
frequently been mistaken for rheumatic fever, 
from which it may usually be distinguished by 
the absence of any real migration from joint to 
joint, the absence of sweating, of visceral com- 
plications, and the failure of salicylates to 
influence the progress of the disease. The 
formation of a cold abscess or the presence of 
a sinus may afford valuable corroboration of the 
tuberculous nature of the lesion. 

While it is the rule for tuberculosis to afl’oet 
one joint, it may involve several, either simul- 
taneously, as above described, or one after 
another. 

The initial symptoms may be those associated 
with the presence of a focus in the neighbouring 
bone ; such an osseous focus may be hidden for 
years, perhaps causing neuralgic pains in the 
joint, and suggesting a diagnosis of hysteria, or 
the complaint may be of weakness, tiredness, 
stiffness, and inability to use the limb ; the 
symptoms improve with rest and relapse after 
exertion. These symptoms may be erroneously 
interpreted until the diagnosis is cleared up by 
the rupture of the focus into the joint. Buried 
foci in the trochanter and in the neck of the 
femur may give rise to most of the symptoms 
of hip disease without actual infection of the 
joint. Even large caseous foci may exist for 
long periods without infecting the joint, from 
which they may be only separated by the 
articular cartilage. It is rarely possible to 
recognise these buried foci in the vicinity of 
joints by external examination ; if they are near 
the surface in a superficial bone, such as the 
head of the tibia, there may be local thickening 


of the periosteum, oedema, pain, tenderness on 
pressure and on percussion ; large soft foci 
might be revealed by the X-rays; the patient 
may not be seen until the formation of an 
abscess and of a sinus, or, still more un- 
fortunately, until the focus has ruptured into 
the joint. It is of great practical importance 
to recognise such buried foci, for by treating 
them promptly and radically joint disease may 
be prevented. 

Tuberculous joint diseases are nearly always 
insidious in development and chronic in 
progress ; they occasionally follow an acute 
course^ resembling that of the “acute arthritis 
of infants ” of pyogenic origin ; this has been 
observed in very young children, especially in 
the knee, the lesion being synovial in origin and 
attended with the accumulation of pus in the 
joint ; if treated promptly by incision, recovery 
is rapid, and free movement of the joint may be 
preserved. 

The onset and initial progress of the disease 
is more often insidious, and is attended with so 
few symptoms that it may have obtained a 
considerable hold ever the joint before it attracts 
definite notice. After some extra use of the 
limb or some slight injury the disease becomes 
more active ; it is customary for patients or 
their friends to attribute the disease to such an 
injury. The symptoms may subside under rest, 
only to relapse again with use of the limb ; 
there may be successive improvements and 
relapses in the course of months or years. The 
milder forms of synovial tuberculosis may 
entirely recover ; the severer bone lesions tend 
to cause persistent, relapsing, and more aggra- 
vated forms of joint disease. In the absence of 
other evidences of the presence of bone lesions 
their existence may be inferred from the mere 
persistence of the disease. In addition to the 
well-known symptoms of joint disease, such as 
pain^ swelling and lieat,^ attention must be 
specially directed to the wasting of muscles, the 
impairment or loss of the normal movements of 
the joint, and the development of abnormal 
attitudes of the limb. The vwting of the 
muscles is a constant accompaniment of tuber- 
culous joint disease ; it is attributed to want of 
use and to an influence reflected from the 
trophic centres in the spinal cord; it is especially 
well seen in the extensor muscles of the thigh 
in disease of the knee, and in the deltoid in 
disease of the shoulder ; the affected muscles 
become soft and flaccid, and exhibit tremors on 
attempted movements and a diminution of 
reaction to the faradic current; the muscular 
tissue may be largely replaced by fat. The 
impairment or loss of the noi'mal movements varies 
in degree according to the nature and seat of 
the disease. In the early stages of synovial 
tuberculosis the movements may be merely 
restricted in range and in quality. In the case 
of the joints of the lower extremity there is 
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usually a limp in walking. When the articular 
surfaces are involved, all movements, whether 
active or passive, are usually abolished, and the 
condition presented is one of fixation or Hyidity ; 
this results from involuntary contraclion of the 
muscles ; it disappears under an anyesthetic and 
returns again on waking. Its recognition is of 
great diagnostic value, especially in such deeply- 
seated joints as the shoulder, hip, and in those 
of the spine. Abnormal attitudes of the limb may 
precede other symptoms of joint disease, but are 
more frequently of later development ; they are 
best illustrated by the well-known attitudes 
assumed in disease of the hip and knee (y.v.). 
Their production was ascribed by Bonnet to 
increased pressure within the joint and disten- 
sion of the capsular rigaruent ; their real cause 
is the reflex or involuntary contraction of the 
muscles acting on the joint, with the object of 
placing it in an attitude in which there will be 
least suffering. Certain groups of muscles, e.y. 
the flexors at the knee, the flexors and abductors 
or adductors at the hip, assume the upper hand, 
either because they are more powerful or 
because they are specially thrown into contrac- 
tion. These attitudes disappear under chloro- 
form unless secondary changes have occurred 
causing contracture or ankylosis. In very in- 
dolent and mild cases these abnormal attitudes 
may be absent altogether. They occur earlier, 
and are more pronounced in cases in which pain 
and other irritative symptoms of articular 
disease are well marked. With the lapse of 
time these attitudes may not only become 
exaggerated, but may become permanenb de- 
formities from changes within the joint in the 
direction of ankylosis, and from changes in the 
surrounding soft parts, e.y. shortening or 
contracture of the ligaments, muscles, fascia), 
skin, and it may be also in the vessels and 
nerves. The occurrence of start at niyht, 
which are frequently met with in the stage of 
muscular fixation, arc the result of the sudden 
contact and jarring of the diseased articular 
surfaces when the muscles are relaxed during 
sleep ; they are to be regarded as indications 
that the disease of the articular surfaces is 
progressive. They are more often met with in 
cases which go on to suppuration. 

The formation of abscess is one of the 
commonest accompaniments of tuberculous joint 
disease ; it may appear early and play a pro- 
minent part in the clinical features, or it may 
develop long after the original disease has 
settled down ; it usually indicates the existence 
of a persistent lesion, and very often an osseous 
focus of some importance. It is said to be met 
with more often in patients with an inherited 
predisposition to tuberculosis, in those with 
multiple lesions of the skeleton, and in those 
who are run down and emaciated. The forma- 
tion of the abscess is often attributed to a slight 
injury; it develops so insidiously that it may 


not attract the attention of the patient until 
it has attained a considerable size ; this is 
especially the case with the abscesses which are 
associated with disease of the spine, pelvis, and 
hip. The abscess presents itself at definite 
situations in relation to the different joints, the 
selection being influenced by the anatomical 
relationships of the capsule and of the synovial 
membrane to the surrounding tissues. The 
bursie and tendon sheaths in the vicinity may 
influence the direction of spread of the abscess 
and the situation of the resulting sinus or 
sinuses. It will be referred to under treatment 
that the formation of abscess in the course of 
tuberculous joint disease may sometimes be an 
advantage, for it may render a tuberculous 
focus more amenable to treatment, especially by 
the injection of iodoform. When left to itself, 
however, or when opened without precautions, 
abscess formation implies the risk of pyogenic 
infection, of persistent discharge, aggravation of 
the associated joint disease, progressive impair- 
ment of the general health, and greater liability 
to tuberculous meningitis. It was formerly 
possible to observe how often the course of the 
disease was altered for the worse, the inflam- 
matory symptoms became more acute, the pain 
greater, the fever higher, the swelling increased, 
the skin over the joint red, hot, and oedematous, 
and the discharge coming to resemble ordinary 
pus. 

When sinuses have been allowed to form, 
their course is often so tortuous that it may be 
difficult or impossible to pass a probe down to 
the focus from which the abscess took its origin. 
Infection of the lymphatic glands of the limb 
is exceptional ; it may, however, follow upon 
infection of the skin around the orifice of a 
sinus. 

The occmrence of 2^yrexia in tuberculous joint 
disease is usually an indication of the local 
progress of the disease in the direction of 
suppuration, or of the development of compli- 
cations elsewhere in the body ; including 
dissemination of the tubercle, e.y. to the lungs, 
membranes of the brain, etc. A little rise of 
temperature in the evening may be induced in 
quiescent joint lesions by any mechanical dis- 
turbance of the tissues involved, by travelling 
or other exertion, by injury, by movement of 
the joint under chloroform for purposes of 
diagnosis, or for the correction of some ab- 
normal attitude or deformity. The development 
and progress of an abscess may also be attended 
with an evening rise of temperature ; when the 
abscess is quiescent the temperature usually 
remains normal. A carefully taken temperature 
chart may afford useful information as to the 
formation or spread of abscess. When sinuses 
have formed and have been allowed to become 
septic, there may be a diurnal variation in 
the temperature of the type known as hectio 
fever. 
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Clinical Types of Tuberculous Joint 
Disease 

1. Tuherctdous Hydrops. 

2. Cold Abscess or Tuberculous Empyeum. 

3. White Swelling, 

4. Tuberculosis Arthritis, 

5. Caries Sicca. 

1. Hydrops Tubercsdosis is the name given to 
that form of tuberculous joint disease in which 
the outstanding feature is the accumulation of 
serous fluid within the joint. It is analogous 
to the ascitic type of peritoneal tuberculosis. 
It is most often met with in the knee of young 
adults. Inasmuch as it frequently terminates 
in recovery with a useful joint, it may be re- 
garded as the least serious form of tuberculous 
joint disease. It will be further described under 
“Knee-Joint, Diseases of.” 

2. Cold abscess ; empyeuui of joints is the 
name given by Kbnig to that form of tuber- 
culous joint disease in which the outstanding 
feature is the accumulation of pus in the joint. 
It is analogous to the purulent type of peri- 
toneal tuberculosis. Its clinical features will 
be described under “ Knee-Joint, Diseases of.” 

3. White Swelling of Joints {Synovial 
Fsmgus). — Tumor albus is the name originally 
applied by Wiseman in 1676 to that form of 
tuberculous disease which is characterised by 
the gradual development of a solid swelling in 
the area of a joint. The swelling is to a con- 
siderable extent the result of reactive and 
mucoid changes in the fat and connective tissue 
surrounding the capsule of the joint, as well 
as of tuberculous thickening of the synovial 
membrane. It is not to be regarded as a 
distinct pathological type of tuberculous joint 
disease, for it may originate from primary 
tuberculosis of the synovial membrane as well 
as from disease in the bone, while the changes 
within the joint and the course of the disease 
necessarily vary within very wide limits ; at 
the same time, the appearances of white swelling 
bulk so largely in the clinical features of a large 
number of cases of tuberculous joint disease 
that it is probably the best known clinical type. 
It is only recognised in joints which are super- 
ficial, viz., the knee, ankle, elbow, and wrist. 
White swelling of the hip or shoulder is not 
described. The initial symptoms are those of 
swelling rather than those of implication of the 
articular surfaces, even although the disease 
may have originated in the bone. The swelling 
develops gradually and painlessly, obliterating 
the bony prominences and outlines by filling 
up the natural hollows ; the overlying skin is 
white ; the swelling appears greater to the eye 
than is borne out by measurement, because of 
the wasting of the muscles above and below the 
joint ; in the early stage the swelling is elastic, 
doughy, and non-sensitive, and corresponds very 
accurately to the superficial area of the synovial 


membrane involved ; appearing at first over the 
cul de sac or recess of the synovial membrane, 
and later over the interval between the bones. 
At this sta^e there is comparatively little com- 
plaint on the part of the patient, for the 
articular surfaces and ligaments are still intact ; 
there may be a feeling of weight in the limb ; 
in the case of the knee and ankle the patient 
may tire on walking, and drag the leg with 
more or less of a limp ; passive movements 
are comparatively free and painless, although 
usually limited in range. The disability of 
the joint is increased by use and exertion, 
and improves under rest, for a time at any 
rate. As the disease progresses, the signs 
and symptoms become slowly exaggerated ; 
the skin over the joint becomes tense and 
hot, the swelling, which was at first solid, 
may show areas of softening, and later of 
fluctuation, and a cold abscess may form, may 
burst, and result in one or more sinuses. The 
wasting of muscles becomes more marked, the 
joint becomes more rigid as the articular 
cartilages become aflected, and the attitude 
of flexion is very commonly assumed, more 
especially in the case of the knee. Startings 
at night indicate the occurrence of destructive 
changes in the articular surfaces. The final 
condition is one of disorganisation of the joint, 
with deformity and septic sinuses. 

4. Tuherculous Arthritis. — It is convenient 
to group under this heading those cases of 
tuberculous joint disease in which the out- 
standing clinical features are the result of 
implication of the articular surfaces. Although, 
as already indicated, these symptoms commonly 
develop in the later stages of white swelling, 
it is a matter of everyday experience that 
symptoms of implications of the articular 
surfaces may be the first evidences of tuber- 
culous joint infection, and may exist without 
white swelling or any other clinical evidence 
of disease in the synovial membrane. These 
remarks specially apply to such deeply-seated 
joints as the hip, shoulder, and spine, which 
never present the phenomena of white swelling, 
but they are also applicable to other joints. 
The recognition of this arthritic form of tuber- 
culous joint disease depends rather upon in- 
ferences founded upon certain symptoms and 
signs than upon direct examination of the joint 
concerned. The patient complains of pain at 
the site of the disease, or he refers it to some 
other part with which it is connected through 
the nerves; the pain is aggravated by move- 
ment and by the manipulations of the surgeon ; 
in the case of the joints of the lower extremity 
the patient will limp in walking ; the move- 
ments of the joint are restricted, very often 
to the extent of fixation or rigidity. The 
recognition of rigidity is one of the most valu- 
able evidences in the diagnosis of disease at this 
early stage, especially in deeply-seated joints. 
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The wasting of muscles is more marked than 
in the early stage of white swelling. Very 
commonly the limb is placed in an abnormal 
attitude by the contraction of special groups of 
muscles ; these attitudes are well illustrated in 
disease of the hip. If the disease is left to itself 
and progresses, all the other well-known signs 
of joint disease may make their appearance, e.y. 
startings at night, the formation of abscess and 
of sinuses, displacement or even dislocation of 
the bones ; until under an anaesthetic the joint 
may be found to be completely disorganised, 
with destruction of ligaments, abnormal mobility, 
and grating of the articular surfaces. 

5. Caries sicca is the name given by Volkmann 
to a very chronic form* of tuberculous arthritis, 
chiefly met with in the shoulder and hip of 
adults between the ages of fifteen and thirty- 
five. There is an entire absence of swelling. 
The wasting of all the structures in the vicinity 
of the joint is characteristic; the bony promi- 
nences, such as the acromion and coracoid in 
the case of the shoulder and the trochanter at 
the hip, stand out prominently. Passive move- 
ments are very restricted and*are attended with 
severe pain. The general health usually re- 
mains unimpaired in spite of the long duration 
of the disease. In exceptional cases an abscess 
may form ; it is usually small and extra- 
articular, and is related to a sequestrum. 

Krause has observed cases in which, after 
many years of indolent progress, there has 
developed without any apparent cause the most 
acute suppurative and destructive changes in 
the joint, necessitating operation without delay ; 
in excising the joint it is found that the head of 
the bone may have almost or entirely disappeared, 
and that the tissue of the neck is dense and 
sclerosed, proving conclusively that the disease 
was really one of long standing. 

Influence of the Joint Disease on the General 
Health. Causes of Death. — While experience 
shows that tuberculous joint disease may be 
compatible with good general health, the 
tendency is for it to be aflected when the 
disease is serious and persistent. Sherman has 
observed in children a diminution of the red 
blood corpuscles and of the hmmoglobin. Dane 
has observed leucocytosis when an abscess is 
forming and when septic infection is super- 
added. The appetite is impaired. The patient 
is easily tired and complains of loss of strength, 
especially when there is fever. The skin is dry. 
The loss of flesh may amount to emaciation. 
Albuminuria is a frequent accompaniment of 
joint lesions which are suppurating ; it usually 
results from waxy disease of the kidneys, but 
may be a sign of parenchymatous nephritis ; 
general dropsy is a more unfavourable indication 
of the interference with the renal functions. A 
considerable number die from exhaustion with 
all the accompaniments of hectic fever. Tuber- 
culous disease of the Umg is very frequent in the 


case of adults ; it may be present at the time 
when the joint disease begins, or it may appear 
later. Tuberculous disease of the intestine is not 
uncommon. In the case of children acute 
miliary tuberculosis is more common than either, 
and is usually rapidly fatal ; it may occur with- 
out apparent cause, or it may follow immediately 
on operative interference (comparatively trifling 
operations, e.g. scraping of sinuses) ; the clinical 
features are frequently those of basal meningitis. 

The Diagnosis of Tuberculous Joint Disease . — 
The family history, the presence or history of 
tuberculous lesions elsewhere in the body, the 
insidious onset, the fact that there is usually an 
interval between the appearance of symptoms 
and the receipt of an alleged injury, all suggest 
the tuberculous origin of any given case of joint 
disease. The diagnosis is usually quite easy in 
typical cases. One should not be misled by the 
age of the patient or by the appearance of 
excellent health The X-rays are chiefly of 
value in the recognition of osseous lesions. The 
details of differential diagnosis are beyond the 
scope of the present article. The use of KocKs 
tuberculin is not recommended. 

Prognosis . — This is not easily stated in general 
terms, since it varies with the seat, extent, and 
severity of the local disease, and with the 
resisting powers of the patient as influenced by 
the general health, age, and social circumstances. 
Recovery is never impossible. The existence 
of tuberculous lesions elsewhere and the forma- 
tion of septic sinuses are unfavourable factors. 
While tuberculous lesions in children tend to 
become circumscribed, in adults the tendency is 
in the opposite direction. The absence of any 
response to conservative treatment is unfavour- 
able. The locality of the disease is an important 
factor ; in the limbs the hip-joint is the most 
serious of all, because there is greater difficulty 
in treatment, and the disease is often of a 
serious type, and may be attended with pelvic 
complications. 

The patient and his friends must be informed 
of the length of time reejuired for complete 
recovery ; it necessarily varies, but it may be 
stated generally as being from one to three 
years. The risk of relapse at some future 
period of life must not be forgotten. 

Treatment . — In addition to that applicable to 
all forms of tuberculosis (hygienic, dietetic, etc.), 
we are here concerned with the local measures 
directed towards the disease in the joint and 
its concomitants. These may be described 
under two heads, the conservative and the 
operative. 

Conservative Treatment. — This is almost al>vays 
to be employed in the first instance, and only 
when it fails is recourse to bo had to operative 
methods, since with the former a large propor- 
tion of cures are obtained with a less mortality, 
and the functional results are better than those 
obtained by operation. The essentials of con- 
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servative treatment include the placing of the 
joint at complete rest^ the collection of abnormal 
attitvdeSy the production of venous congestimiy 
and the injection of iodofoi'm ; all these may 
pot be applicable in every case. 

The treatment by rest implies the immobilisa- 
tion of the diseased limb until pain and tender- 
ness have disappeared. It is carried out by 
means of bandages, plaster-of-Paris splints, or 
other apparatus according to the joint affected. 
The attitude in which the limb is immobilised 
should be that in which, in the event of subse- 
quent stiffness, it will be most serviceable to the 
patient. Extension with the weight and pulley 
is a valuable adjunct, especially in disease of 
the hip or knee ; it eliminates muscular spasm 
and the pressure of the articular siirfaces 
against one another ; it relieves pain and start- 
ings at night; it prevents abnormal attitudes 
of the limb, and may bring about their dis- 
appearance, provided they are not associated 
with organic changes which render them per- 
manent. The question of abnormal attitudes 
is discussed in the special articles on the hip 
and knee, but it may be stated generally that 
if the limb is in a deformed attitude when the ' 
patient first comes under observation, and it 
does not readily yield to extension, it should be 
corrected straight away under an anaesthetic. 
The permanent deformed attitudes which are 
due to contraction of the soft parts around the 
joint or to ankylosis will be considered later. 

The injection of iodoform y if carried out 
efficiently, is of great value. The preparation 
employed is a 10 per cent emulsion of powdered 
iodoform in glycerine, which becomes “ sterile ’’ 
soon after it is made. Its curative effects 
would appear to depend upon its antiseptic 
properties, which, although slight, continue in 
action for weeks or months, and upon its 
capacity for irritating the tissues and stimu- 
lating the formation of scar tissue. The usual 
antiseptic precautions are imperative. An 
aneesthetic is rarely called for. 

If it is proposed to inject the cavity of an abscess 
the contents are first evacuated through a 
medium -sized trocar, introduced obliquely, 
avoiding any part where the skin is thin or 
red. If the trocar is blocked with caseous 
material it must be cleared with a probe. The 
iodoform is injected by means of a glass 
barrelled syringe which will screw securely on 
to the trocar. The amount injected varies from 
4 cc. in small children to 30 cc. or more in 
adults. The puncture is covered with a pad 
of gauze, and a dressing is applied which will 
exert a certain amount of compression. 

If it is preferred to mahe an incision into the 
abscess (and this may be necessary where the 
contents are semi-solid, or may be indicated 
when it is intended to clear out a localised focus 
in the bone) the cavity is emptied, and the iodo- 
form is injected through a rubber tube attached 


to the syringe, simultaneously with the closure 
of the wound by sutures, so that the cavity 
when closed will be distended with the emulsion. 
If the abscess wall has been scraped with the 
spoon a less amount of iodoform is injected, as 
the drug is more likely to be absorbed. The 
method is unsatisfactory unless the wound heals 
by first intention. 

The iodoform injection may require to be 
repeated after an interval of three to six weeks ; 
the author has, however, repeatedly cured retro- 
pharyngeal, lumbar, and psoas abscesses by a 
single injection, sometimes through the trocar, 
sometimes through an incision. 

If it is 2 >voposed to inject the iodoform into the 
joint the procedure varies with the nature of 
the lesion. In cases of hydrops and of empysema 
the method is the same as in abscess, and is 
easily carried out, especially in the knee. The 
sites to be selected for injecting the different 
joints are as follows : — (Krause) wrist, just 
below the radial or ulnar styloid process ; elbow, 
just above the head of the radius ; shoulder, 
either outside the coracoid or at the junction of 
the acromion witli the spine of the scapula ; 
ankle, below either malleolus, then direct the 
trocar upwards ; knee, by way of the supra- 
patellar pouch, or between the bones at the 
inner side of the ligamentum patellie ; hip (see 
“Hip-Joint, Diseases of”). When the joint is 
not distended with fiuid, e.g. in white swelling, 
the conditions for distributing the iodine are 
less favourable. In the knee, the joint may 
be divided up into compartments by septa of 
connective tissue derived from the synovial 
membrane, and the iodoform must be intro- 
duced into all of them. The trocar must be 
thrust in all directions, successive parts of the 
joint being attacked at different sittings, and the 
injections must be repeated more frequently 
and at shorter intervals (ten to fourteen days). 
Opinion is divided on the question of massage 
and gentle passive movements with the object 
of distributing the iodoform ; some believe that 
this entails the risk of disseminating the 
tubercle bacilli. Injections into the substance 
of the synovial membrane (parenchymatous in- 
jections) are less certain, are more painful, and 
require greater pressure on the piston of the 
syringe. Mikulicz and others attempt to inject 
the iodoform into the adjacent bones when they 
are soft enough to allow of the entrance of the 
trocar. Wherever the iodoform is introduced 
it remains for long periods, and may bo seen aa 
a dark shadow in skiagraphs. 

After any form of iodoform injection, one 
must be prepared for considerable reaction, 
attended with fever (lOT F.), headache, malaise, 
and it may be sickness for from one to three 
days, and considerable pain and swelling of the 
joint. The reaction diminishes with each sub- 
sequent injection. 

When an abscess has ruptured and left a sinuSy 
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an olive-shaped nozzle must be attached to the 
syringe which will completely close the orifice 
of the sinus and prevent the immediate escape 
of the emulsion, which must be forced into the 
sinus ; the orifice of the latter is closed with the 
finger for ten minutes ; it will then be found 
that only a little clear glycerine escapes ; pads 
of gauze are applied, and the procedure repeated 
two or three times a week. The results are 
very good if the sinus is not already septic. 
Septic sinuses are better laid open, sterilised, 
and made to heal from the bottom by the open 
method. It is maintained that even the exist- 
ence of sequestra is not an obstacle to the 
success of the iodoform treatment, for if they 
are thoroughly soaked in iodoform and glycer- 
ine, the bacilli may*be exterminated and the 
sequestra may become encapsulated by connec- 
tive tissue. 

Tlie artificial production of venous congestion^ 
introduced by Bier, is an important adjuvant to 
the iodoform treatment. To be successful it 
must be efficient and carefully supervised. An 
elastic webbing bandage (two or three turns) 
is applied outside a layer of lint immediately 
above the affected joint, sufticiently tightly to 
constrict the veins and produce a bluish-red 
tinge of the skin. Below the joint the limb 
should be bandaged to prevent (edema. The 
site of application of the clastic bandage should 
be changed frequently so as to avoid maceration 
of the skin and diminish the tendency to wasting 
of the muscles. It may be worn continuously, 
but the intermittent application is better, from 
fourteen to eighteen hours each clay ; in the 
interval the oedema around the joint may be 
dispelled by a bandage. The venous congestion 
appears to act beneficially by stimulating the 
formation of connective tissue. It has been 
objected to by some surgeons because under 
its influence latent tuberculous foci have been 
transformed into cold abscesses ; this is no 
drawback, since the cold abscess is more 
amenable to iodoform treatment than the latent 
focus. The congestion should be persevered 
with, in suitable cases, until a month or two 
after the joint disease appears to have been 
cured. The congestion should be omitted for 
two or three days after iodoform has been 
injected. The congestion treatment is not 
applicable to the hip or shoulder. 

Under the combined infi'tience of resty iodoform 
injectionSy and venous comjestiony if the disease 
of the joint undergoes cure the pain and tender- 
ness subside, passive movements become possible, 
and the swelling gradually subsides; it is a 
favourable sign if the swelling becomes harder 
and firmer. In the later stages of treatment 
the patient is encouraged to remain in the open 
air ; in the case of the lower extremity the 
limb must be maintained in a good attitude, 
and should not be allowed to touch the ground. 
In the evening, the limb should be washed. 


massaged, gently exercised, and the wasted 
muscles may be stimulated with electricity. 

The results obtained by the foregoing methods 
of conservative treatment, along with attention 
to the general health, are in the majority of 
cases extremely satisfactory. The best and 
most certain results are obtained in children. 
Apparently permanent cures are obtained in 
cases which were formerly subjected to all 
kinds of severe operative interference. It is 
unfortunate that we can rarely tell beforehand 
whether it is certain to succeed, or how long 
the cure will take. An exception must be 
made in disease of the knee-joint in adults ; 
opinion is becoming unanimous that if there 
is no prospect of obtaining a movable joint by 
conservative measures, it is better to have 
recourse to excision in the first instance, for 
thereby one may guarantee the best obtainable 
functional result with the minimum expenditure 
of time. In other joints the conservative 
treatment is only abandoned if the disease 
continues to progress in spite of it, if improve- 
ment does not show itself after a thorough trial, 
or if the disease relapses after apparent cure 
{vide indications for operative interference). 
The external application of iodine or of 
mercurial ointment (Scott’s dressing) is of 
doubtfiil value ; the fly blister and the actual 
cautery have largely gone out of fashion, but 
they may be employed with benefit for the 
relief of pain when tliis is a prominent feature. 

Operative treatment : the mdications for 
operative interference vary in each case ; they 
are more restricted than was the case during 
the era when Listerian methods first eliminated 
the septic complications of wounds. So far as 
the general condition of the patient is concerned, 
age is an important factor. Other conditions 
being equal, operation is more often required 
in adults, because after the age of twenty there 
is less prospect of spontaneous recovery, there 
is more tendency to relapse and to tuberculous 
disease of the internal organs, and there is no 
fear of interfering with the growth of the 
skeleton. The general health may necessitate 
the removal of the disease by the most rapid 
method, viz., by operation. 

The social status must, unfortunately, be 
taken into account ; the bread-winner, under 
existing social conditions, may be unable to 
give up his work for a sufficient time to give 
conservative measures a fair trial. 

The local conditions which decide the question 
for or against operations are differently regarded 
by each individual surgeon. They may be 
expressed in general terms, for those who have 
no personal experience to guide them, as 
follows : — Operative interference is indicated 
(1) in cases where, in spite of a fair trial of 
conservative measures, the disease continues to 
progress ; (2) in cases unsuited for conservative 
treatment, e,g. where there is dislocation. 
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separation of epiphysis, or deformity incapable 
of being rectified otherwise, when there are 
sinuses with septic infection, and the operation 
affords a reasonable prospect of getting rid of 
both the tuberculosis and the sepsis, and when 
the disease is associated with severe bone lesions 
{e,g. large sequestra, central abscess of bone), 
or threatened with infection of the lymphatics ; 
(3) in cases where the results of operative inter- 
ference will be as good or better than those 
likely to be obtained by conservative measures ; 
this has been already discussed in relation to 
the knee, and the advice given that if in the 
adult the joint is likely to be stiff, then this 
result is more certainly and rapidly obtained 
by excision. The same indication applies to 
the knee in children ; the operation performed, 
however, must not entail any interference with 
the epiphysial discs ; the articular cartilages 
are pared with a strong knife instead of 
removing the ends of the bones with the saw. 
The same indication also applies to the elbow 
both in adults and in children ; if the joint is 
likely to be stiff, and this result will not comply 
with the requirements of the patient, much 
time will be saved by an immediate excision, 
thereby securing a movable joint and getting 
rid of the disease at the same time. In other 
joints the functional results obtained by con- 
servative measures (excepting under the con- 
ditions mentioned above) are usually superior 
to those following operation ; they are therefore 
persisted in so long as there is any prospect 
of their leading to a cure of the disease. 

The 'nature of the operative mterfere'nce varies 
with the patient, the joint affected, and the 
type and extent of the disease. In many cases 
it can only be decided after exploration of the 
joint. The operative treatment of the present 
day is different from the old method of excising 
joints in which the bones were removed with 
the saw and the diseased soft parts left behind. 
The modem tendency is not to proceed on 
stereotyped lines, but to perform atypical 
operations directed to the special features of j 
each individual case. Experience is therefore | 
an important adjunct to pathological knowledge. 

The chief aim is to remove all the disease 
with the least impairment of function. The 
sacrifice of healthy tissues is reduced to a 
minimum. The more open the method of 
operating the better, so that all parts of the 
joint are available for inspection, and the 
principal incision must be so planned as to 
achieve this object without unnecessary damage 
to the essential structures of the joint and of 
the overlying soft parts ; the methods intro- 
duced by Kocher comply with these conditions, 
especially those which permit of dislocating the 
joint, since this procedure affords the freest 
possible access for inspection and for removal 
of the disease. Cold abscesses or sinuses should 
be cured, if possible, before operating on the 


joint. Diseased synovial membrane is removed 
with the scissors or knife, sparing its fibrous 
layer if possible. If the cartilages are sound 
they may be left (excepting always the knee 
if a rigid joint is the aim of the operation). If 
the cartilage is diseased at any point, it should 
be removed so as to permit of investigating 
the bone beneath ; if extensively separated it 
should be removed entirely, and special atten- 
tion directed to the bones. The most minute 
sinus in bone must be followed up in case of its 
leading to a caseous focus or sequestrum. If 
the surface-bone is diseased, a thin slice of it 
should be removed with the knife or saw. If 
foci are then revealed it is often better to dig 
them out than to remove further slices of bone, 
thereby sparing the cortex and the periosteum. 
The uninitiated must not mistake fatty marrow 
for disease. 

Further details belong to the surgery of the 
individual joints. The limb should be rendered 
bloodless before commencing the operation. 
The technique should be antiseptic, rather 
than aseptic, so as to diminish the chances of 
tuberculous infeetjon of the wounded surfaces ; 
with the same object in view, as well as to over- 
come any minute tuberculous foci which may 
have escaped detection and removal, a small 
quantity of sterilised iodoform should be rubbed 
into the raw surfaces and recesses of the joint. 

Closure of the entire wound without drainage 
may be successful in selected cases ; inasmuch, 
however, as an accumulation of blood-clot affords 
an admirable soil for the development of any 
tubercle bacilli which have been left behind, it 
is safer to employ some means of preventing the 
accumulation of blood in the wound ; the most 
reliable is to pack the wound with iodoform 
worsted or gauze, bringing out the end of the 
strand or strands at one point of the main 
wound (or through a small wound made for the 
purpose). If the temperature remains normal 
the packing is left for a week ; it is then 
moistened with iodoform-glycerine to allow of 
its being removed without blc('ding ; a less 
amount of packing is then introduced, or the 
whole wound is filled up with the iodoform- 
emulsion by means of the injection syringe and 
a rubber tube, the end of which is inserted into 
the deepest part of the wound ; a suture or 
gauze pad is then applied to prevent the escape 
of the emulsion. If there is septic infection 
either in the first instance or subsequently, the 
whole wound should be stuffed and treated by 
the “ open method.” If a rubber drainage tube 
is employed to prevent the accumulation of 
blood, it should be removed in twenty-four or 
forty-eight hours. 

Where there are sinuses they must be treated 
as already described. They are often an indica- 
tion for treatment by the ‘‘open method.” It 
will be observed that nothing has been said of 
the respective 'merits and spheres of arthrectem'j/ 
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and of excision ; the original distinction between 
these procedures has largely disappeared ; the 
modem atypical operation for the cure of tuber- 
culous joint disease sometimes partakes of the 
characters of an arthrectoiny, sometimes of an 
excision, but in many cases neither of these 
terms would accurately describe the operation 
which best meets the requirements of the case. 

A formal excision is more often employed in the 
knee and elbow than in other joints, modified 
in the case of children in view of the functional 
importance of the epiphysial junctions con- 
cerned. For details the reader is referred to 
the articles on the individual joints. In the 
after-treatnient of cases subjected to operation, 
it is essential that they should be under direct 
supervision for several years in case of a relapse 
of the disease, to promote mobility where the 
joint is intended to be movable, and to prevent 
deformities and abnormal attitudes where it is | 
intended to be stiff or rigid. Massage, electri- 
city, exercises, and hydrotherapy promote the 
recovery of function. When the functional 
result is good, the wasting and arrest of growth 
of the muscles and of tlic Iqnb as a whole are 
more likely to be recovered from. 

The operative treatment of deformities resuliiiuj 
from tuhercnlous joint disease has almost entirely 
replaced the former attempts by forcible re- 
duction, because of the unsatisfactory results 
and of the risks involved (fracture, separation 
of epiphysis, fat embolism, lighting up of 
quiescent encapsulated foci, etc.). The modern 
procedure is to divide the contracted soft parts 
by open operation, and to divide or resect 
the bone where there is undesirable osseous 
ankylosis (see individual joints). 

The treatment of relapse or recrwiescence of the 
disease at the site of operation is carried out 
on the same lines as for the original disease, 
and should be had recourse to as soon as it 
is recognised. The same remark applies to 
tuberculous disease in the associated lymjdiatic 
glands. 

Amputation or disarticulation of the limb for 
tuberculous joint disease is becoming one of the 
rare operations in surgery. It is only employed 
where recovery is otherwise hopeless. The 
general health and age of the patient, and the 
occurrence of local and general septic com- 
plications, are the chief determining factors. 
Amputation should never be performed unless 
it secures a complete removal of the disease 
both in the bones and in the soft parts. Other 
things being equal, one has less hesitation in 
having recourse to amputation in the lower than 
in the upper limb. 

Syphilitic Diseases 

These are decidedly rare as compared with 
tuberculous diseases, syphilis being much more 
a disease of bone than of joints. It is probable 


that their rarity has been over - estimated, 
because they are not always correctly diagnosed. 
As in tuberculosis, they may be primary in the 
joint, or secondary to disease in the adjacent 
bones. In acquired syphilis the joint affections 
may be described as early and late. 

(i.) The early lesions occur in what is con- 
veniently described as the secondary period. 
They may assume the form of an arthralgia^ 
corresponding to the bone pains, and affecting 
the shoulder, knee, wrist, or ankle ; the joint 
becomes sensitive and painful, and the pain is 
worst at night. There are no organic changes 
in the joint. 

They may assume the form of a sero^is synovitis, 
sometimes called syphilitic rheumatism, from its 
resemblance to polyarticular rheumatism ; the 
joint or joints become swollen, hot, and painful, 
and there may be a certain amount of fever, 
or of a hydroqys, which is met with almost 
exclusively in the knee ; it is frequently 
bilateral ; it is very insidious in its onset and 
progress ; the patient may be able to go about ; 
if untreated, it may last for months. 

Both the synovitis and the hydrops may 
closely resemble the corresponding lesions 
resulting from gonorrhoea ; they rapidly and 
completely disappear, however, under syphilitic 
treatment. 

(ii.) The late or tertiary lesions of joints are 
much more persistent and destructive ; they 
result from the formation of gummata in the 
extra-articular tissues, either in the deeper 
layers of the synovial membrane or in the 
adjacent bone or periosteum \ this explains the 
absence of articular symptoms in the early 
stages. In the majority of cases severe joint 
symptoms do not develop unless as a result of 
breaking down of the gummatous tissue and the 
addition of septic infection. 

Perisynouial and peribursal gummata are most 
often met with in relation to the knee-joint of 
adults of middle age, and especially of women ; 
the gummata are usually multiple, they develop 
very slowly, and may be unattended with any 
symptoms ; they are rarely sensitive or painful ; 
in the working classes the patient may not 
apply for advice until the gumma has broken 
down and given rise to a tertiary ulcer. The 
simultaneous presence over the knee-joint of 
indolent swellings, of ulcers, and of depressed 
scars is very characteristic. When the gum- 
mata do not break down, the resemblance to 
the white swelling of tuberculous origin may be 
considerable ; attention should be directed to 
the nodular, uneven, irregular character of the 
gummatous affection \ sometimes the skin is red 
and tender over a gumma without the decided 
liquefaction and fluctuation which would ac- 
company reddening of the skin in a tuberculous 
lesion. 

Effusion into the joint is rarely a prominent 
feature. The gummatous nodules when close 
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to the synovial lining may project into the 
interior of the joint, it may be like the fringes 
in arthritis deformans, and have been known to 
give rise to the symptoms of “loose body.” 

Recovery may be attended with considerable 
stiffness and contracture deformity. 

Gumnmta in the periosteum or marrow of the 
adjacent hones may result in a form of joint 
disease known as syphilitic osteo-arthritis. There 
is a gradual enlargement of one or other of the 
bones, attended with neuralgic pains which are 
worst at night ; at this stage the diagnosis from 
sarcoma may be difficult or impossible ; the 
gummatous disease may extend to the synovial 
membrane, and may be attended with effusion 
into the joint, or it may erupt on the periosteal 
surface and break through the skin, forming one 
or more sinuses. The further progress in un- 
treated cases is complicated by the occurrence 
of septic infection and of necrosis of bone. In 
the knee-joint, the patella or one of the condyles 
of the femur or tibia may furnish a sequestrum, 
which may involve the articular surface and 
impart to the disease a persistent and destructive 
character. In such cases one should not expect 
recovery from antisyphilitic treatment alone, it 
must be supplemented by operative measures 
directed to the removal of the damaged tissues ; 
excision of the knee is rarely called for, even 
in the most aggravated cases ; in the elbow it 
may be practised in order to obtain a movable 
joint. 

In inherited syphilis the earliest joint affec- 
tions are associated with the epiphysitis (or 
syphilitic osteo-chondritis) of young infants ; 
there may occur some effusion into the adjacent 
joint (knee, elbow) ; in exceptional cases pyo- 
genic infection may be superadded, and the 
joint may fill with pus. In children a serous 
synovitis or hydrops may develop in the knee of 
one or of both sides, sometimes in the earlier 
period, along with iritis, or at a later period along 
with interstitial keratitis ; it is very chronic, and 
scarcely causes any symptoms. It disappears 
under treatment without any impairment of the 
functions of the joint. The tertiary or gumma- 
tous lesions of joints are the same as have been 
described as met with in the subjects of acquired 
syphilis ; they are most often met with in re- 
lation to the joints of the fingers in syphilitis, 
but are also met with in the knee and elbow. 

III. Joint Diseases accompanying certain 
Constitutional Conditions 

Gout. 

Chronic Articular Rheumatism. 

Arthritis Deformans. 

Arthritis Ossificans. 

Hcemophylia. 

The gouty affections of joints are considered 
in the general article on “Gout” (vol. iv.). 
Their surgical importance relates to the differ- 


ential diagnosis and to the occasional necessity 
for operative interference. 

Chronic rheumatism is an ill-defined affection 
of joints which is chiefly remarkable for the 
amount of suffering to which it may give rise, 
and the great disturbance in the functions of the 
joint which may result from it. Its claims to 
be called rheumatic rest upon the following 
facts : it usually follows upon acute articular 
rheumatism ; it may show exacerbations or 
relapses, attended with pyrexia and relieved by 
salicylates ; it is met with in patients who 
present a family history of acute rheumatism 
or of inflammation of serous membranes : there 
may be a history of chorea, or of erythema 
nodosum, or of rheumatic nodules, or other 
undoubted evidences of rheumatism. 

It is usually polyarticular. It may be met 
with in childhood and youth as well as in 
adults. The primary changes in the aftected 
joints almost exclusively involve the synovial 
membrane, the ligaments, the surrounding 
tendon sheaths, and bursae ; they consist in 
inflammatory infiltration and exudation, result- 
ing in the formatiioii of new connective tissue, 
which encroaches on the cavity of the joint 
and gives rise to adhesions. The newly-formed 
connective tissue tends to contract, causing 
deformity and stiffness. Changes may occur 
in the articular cartilages secondary to adhesions 
between opposing surfaces, or as a result of 
their displacement, so that they are no longer 
in contact with one another ; they consist in the 
conversion of the cartilage into connective 
tissue The bones are only aftected in so far 
as they undergo fatty atrophy from disuse, or 
alteration in their configuration as a result of 
displacement (subluxation). Suppuration does 
not occur. Osseous ankylosis may be observed, 
especially in the small joints of the hand and foot. 

Clinically the disease is chronic and often 
incurable. Pain may be so prominent a feature 
that the patient resists the least attempt at 
movement. In other cases the joints, although 
stiff, may be moved, and exhibit pronounced 
crackings. The joints are enlarged or swollen 
when there is much new connective tissue 
formed in relation to the synovial membrane ; 
the swelling becomes more noticeable as the 
muscles waste above and below the joint. Sub- 
acute exacerbations occur from time to time, 
with fever and with aggravation of the local 
symptoms and signs. While recovery may take 
place with ankylosis and deformity, the patient 
becoming a helpless cripple, the tenure of life 
is very uncertain because of the tendency to 
visceral complications. 

From the nature of the disease treatuient is 
very rarely curative. Salicylates are only of 
service during the exacerbations attended with 
pyrexia. Temporary improvement may result 
from the general and local therapeutics available 
at such places as Bath, Buxton, Wiesbaden, 
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Wildbad, Aix, etc. Forcible attempts to remedy 
stiffness or deformity are to be avoided. A 
certain measure of success has followed opera- 
tive interference in selected cases, consisting 
in a modified arthrectomy, and the injection of 
an emulsion of iodoform or guaiacol in glycerine. 
Deformities resulting from chronic rheumatism 
are treated on the usual lines. 

Arthritic DeforTnans, Osteo- Arthritis^ Chronic 
Rhevmatic Arthritis, Rheumatoid Arthritis, 
Rhewmatic Gout, Malum Senile, Traumatic 
or Mechanical Arthritis, — It is impossible with- 
in the limits of the present article to attempt 
to give an account of the group of joint affections 
which are at present included under the above 
vague and misleading nomenclature. Excluding 
those which are definitely gouty or rheumatic, 
there are provisionally included under the name 
arthritis deformans or osteo-arthritis a number 
of joint lesions which, in their etiology and 
clinical features, differ from each other to such 
a degree that we can only explain their inclusion 
in a common group by confessing that we are 
ignorant of their essential nature. Among the 
list of names given above, we must be especially 
suspicious of those which aim* at giving a clue 
to the origin of the disease. Rheumatism and 
gout are only related to the diseases under 
consideration in so far as they may precede 
the latter, and that arthritis deformans is more 
often met with in families who are tainted with 
rheumatic or gouty tendencies. The term 
malum senile, implying as it does an associa- 
tion with the changes resulting from advancing 
years, is singularly inappropriate as a general 
name for a disease which may be met with in 
childhood. The suggestion of Arbuthnot Lane’s, 
that the lesions under consideration are the 
result of a single or repeated trauma, while 
ingenious and instructive, can scarcely be 
accepted as conclusive. 

The reader will probably agree with the 
author that it is easier to express the negative 
in regard to arthritis deformans, than to formu- 
late positive views which are of any real value. 

The anatomical changes are so well known 
that their description may be omitted. 

The Clinical Features vary indefinitely; 
the following are the chief types : — 

1. Hydrops is frequent in the knee, but may 
be met with in the elbow, shoulder, ankle, etc. ; 
the patient complains of a feeling of weight, of 
insecurity, and of tiredness in the joint ; pain 
is occasional and evanescent, and is usually the 
result of some extra exertion. As the joint fills 
more and more with fluid the ligaments become 
stretched, so that the limb becomes weak and 
unstable ; it may be associated with hydrops of 
the adjacent biirsoe. The affection is extremely 
chronic, and may last for an indefinite number 
of years. It is to be diagnosed from the other 
forms of hydrops already considered, viz., the 
purely traumatic, the pyogenic, gonorrhoeal, 
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tuberculous and syphilitic, and from that 
associated with Charcot’s disease. 

The symptoms may be relieved by hydro- 
therapy and massage, and by the support of 
an elastic bandage ; great benefit or even cure 
may follow the withdrawal of the fluid and the 
injection of iodoform glycerine. 

2. The presence of fringes and of pedunevr 
lated and other loose bodies may give rise to 
characteristic clinical features, especially in the 
case of the knee ; they often coexist with 
hydrops ; the fringes, which may assume the 
luxuriance of what has been described as an 
arborescent lipoma, project into the cavity of 
the joint, and may fill up all its recesses and 
distend the capsule. The joint is swollen and 
slightly flexed. Pain is not a prominent feature ; 
the functions of the joint are but little impaired, 
so that the patient may walk fairly well. On 
grasping the joint while it is flexed and extended 
by the patient the fringes may be felt moving 
under the fingers. 

The patient may first apply for advice on 
account of the symptoms of loose body, viz., 
sudden severe pain with temporary fixation or 
locking of the joint, disappearing as suddenly 
as it came. The attack may recur at irregular 
intervals. If the loose body is attached, the 
pain is located to a particular area of the joint, 
if its pedicle has given way it may wander 
about the joint ; in either case it may be 
identified by the patient, or on examination by 
the surgeon. The treatment applicable to this 
type is the removal of the hypertrophied fringes 
or of the loose body by open arthrotomy, and 
is usually very successful. 

3. The dry arthritis deformans (arthritis 
sicca), although especially common in the knee, 
is met with frequently in all the largo joints, 
either as a solitary or multiple disease, and it is 
also very common in the joints of the spine and 
of the fingers, and in the temporal maxillary 
joint. In the joints of the fingers in older 
patients the disease is remarkably symmetrical ; 
it tends to assume the nodular type (Heberden’s 
nodes), whereas in younger individuals it assumes 
the more crippling and painful and progressive 
fusiform type. In the larger joints, e.g. knee, 
hip, shoulder, the subjective symptoms usually 
precede any palpable evidences of disease. The 
patient complains of stiffness, cracklings, and 
aching, aggravated by changes in the weather 
and by rest. The roughness (fibrillation) of the 
articular cartilages may be appreciated by the 
coarse friction or rubbing, on movement of the 
joint. It may be many months or years before 
the lipping and other hypertrophic changes in 
the ends of the bones are recognisable, and 
before the joint assumes the deformed features 
which have given the disease its name. These 
are referred to under the individual joints. 

The three types described may occur in 
combination. 
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As regards the progress of the disease, it is 
usually observed that in patients who are still 
young the tendency is to advance with consider- 
able rapidity, so that in the course of a few 
months it may cause serious crippling of several 
of the joints. In older patients its progress is 
much more gradual and intermittent, and in 
them the disease is compatible with long life. 

Treatment^ in the absence of definite know- 
ledge of the etiology of the disease, is chiefly 
directed towards the relief of symptoms. On 
no account should the affected joints be kept 
at rest. Passive movements, exercises of all 
kinds, massage, and douching are to be steadily 
persevered with. When pain is a prominent 
feature it may be relieved either by douches of 
iodine and hot water, or by application of lint 
saturated with chloral gr. v., glycerine sj, 
water §j, or with equal parts of menthol and 
parolein, and covered with oil-silk. Operative 
interference (arthrectomy, arthrodesis, excision) 
is indicated in the large joints of the limbs 
when the disease is of an aggravated type, is 
mono-articular, and the patient is neither old 
nor unhealthy. 

A course of treatment at one of the reputed 
baths, e.g. Aix, Bath, Buxton, Gastein, Wies- 
baden, Wildbad, is often of great service. 

The patient should be well nourished. There 
should be no restriction, such as is required in 
gouty patients, so long as the digestion is not 
impaired. Benefit is also derived from the 
administration of cod-liver oil and of tonics. 

Arthritis ossificans is the name applied by 
Griffiths of Cambridge to a condition in which 
the joints affected become obliterated as a result 
of fusion of the bones with one another. The 
cancellous tissue of the one becomes directly 
continuous with the other without any trace of 
separation across what was originally the joint 
cavity. The disease usually begins in the early 
years of adult life. It is more often met with 
in men. It is slow in its progress, inasmuch as 
years elapse before the joints become rigid. It 
is polyarticular, one joint being affected after 
another. It may involve all the joints of the 
body. Its origin is unknown. 

HiEMOPHYLIA ARTHROSIS — 

Bleeders’ Joint 

Although described in the article on “ Ha3mo- 
phylia,” in vol. iv., it may be useful to refer to 
the clinical features of bleeders’ joint so as to 
bring out the contrast between it and other 
diseases of joints. The subject is usually a boy 
or youth, who, without any definite injury, 
presents a rapid effusion into a joint, usually 
the knee. There is little pain. The tempera- 
ture may be considerably elevated (102'* F.). 
The patient frequently exhibits ecchymoses or 
swellings on other parts of the body, so that he 
should be completely stripped for purposes of 
examination. After a single haemorrhage into 


the joint the blood is reabsorbed, especially 
under the influence of gentle massage and 
passive movements. After repeated attacks, 
however, secondary changes occur, associated 
with the persistence of blood-clot and its partial 
organisation, and the joint may become uni- 
formly swollen and stiff, so that the resemblance 
to white swelling may be so close that a mis- 
taken diagnosis has been made by experienced 
observers, and an operation has been performed 
which has cost the patient his life. The treat- 
ment consists in the maintenance of rest, the 
application of cold and of compressing bandages 
when the haemorrhage is recent. After an 
interval the use of massage and of gentle passive 
movements promotes the absorption of the blood 
and hinders or prevents the occurrence of 
stiffness. 

IV. Joint Diseases associated with Lesions 
OF THE Nervous System — Nkuro- Arthro- 
pathies — Spinal Arthropathies — Char- 
cot’s Disease. 

In the absence of any proof of the existence 
of special trophi^ nerves distributed to joints, 
the diseases under consideration are to be 
regarded as related to a disturbance of the 
sensory nerves which pass from the joints to 
the spinal cord, whereby they are cut off from 
the reflex vasomotor influence which is necessary 
for their proper nutrition and for their capacities 
of recuperating from the effects of injury. The 
joints present a diminished resistance to trauma 
and other external influences very similar to 
that exhibited by the skin in its liability to 
pressure sores, perforating ulcer, and other 
trophic disturbances. It may be said, there- 
fore, that while the nerve lesion prepares the 
way for the joint disease, its onset and progress 
are largely dependent upon external factors, 
of which trauma in its various forms is the 
most important. A patient whoso knee-joint is 
anaesthetic and analgesic is not only more ex- 
posed to minor forms of injury, but he continues 
to use the joint, whereas under normal conditions 
he would place it under conditions favourable 
for repair. 

(1) In Lesions of the Peripheral Nerves . — 
Affections have been observed in the joints of 
the hand, and more rarely in those of the foot, 
when one or other of the main nerve trunks has 
been divided or compressed. The affected joints 
become swollen and painful, and may afterwards 
become stiff and deformed. Bony ankylosis has 
been observed in exceptional cases. 

(2) In lesions of the spinal cord, excepting 
locomotor ataxia and syringo-myelia, arthro- 
pathies are very rare indeed. In relation to 
stab-wounds and crushes of the cord their rarity 
is probably the result of the rest and immunity 
from injury of the paralysed limbs. Joint lesions 
are also very rare in cases of myelitis, progressive 
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muscular atrophy, infantile paralysis, insular 
sclerosis, etc. 

In locomotor ataxia the occurrence of joint 
lesions was first described by Charcot, hence the 
popular term “ Charcot^s disease.” They occur 
in from 5-10 per cent of the recorded cases. 
Although usually developing in the ataxic stage, 
one or more years after the initial spinal 
symptoms, they may appear before any other 
evidence of tabes. Their association with injury 
is generally accepted. The joints of the lower 
extremity are much more commonly aficcted, 
and the disease is bilateral in a considerable 
proportion of cases, e.g. both knees, both hips, etc. 

The disease may assume a mild /ory/i, in 
which the joint and its vicinity become swollen, 
either spontaneously or after some extra exertion 
or slight injury. The swelling is chiefly due to 
fluid within the joint, and the latter cracks or 
grates on movement. The affection may dis- 
appear under rest, or persist, or relapse, or 
merge gradually into the more severe form. 

In the severe type the onset of the disease 
may be extraordinarily rapid. Within a few 
days or weeks the entire joint may be dis- 
organised. An atrophic and a hypertrophic 
type may be distinguished according to whether 
the wearing away and disappearance of bone, 
or the extravagant new formation of bone, is 
the more prominent feature. Sometimes, and 
especially in the knee, the clinical features are 
those of an enormous hydrops, with fibrinous 
and other loose bodies and hypertrophied 
fringes, like an exaggeration of that met with 
in arthritis deformans, only there is usually 
great mdema of the periarticular tissues, the 
joint is wobbly or flail-like from the stretching 
and destruction of the controlling ligaments, 
and there is no sensation in the joint. Some- 
times, and especially in the shoulder, the 
wearing down and total disappearance of the 
ends of the bones is the prominent feature, this 
being also attended with flail-like movements 
and with coarse grating of the opposed surfaces. 
Dislocation is chiefly observed at the hip ; it is 
rather a gross displacement, with exaggerated 
mobility, than an ordinary dislocation, for it is 
usually possible to draw the bones apart. An 
occasional and very striking feature is the 
extensive formation of new bone in the capsular 
ligament and surrounding muscles, resulting in 
the presence of large masses and plates which 
may add materially to the already existing 
deformity of the joint. In certain cases the 
enormous swelling of the joint and its rapid 
development may suggest the growth of a 
malignant tumour. 

The most useful factor in diagnosis is the 
entire absence of pain, tenderness, and common 
sensibility. The freedom with which a tabetic 
patient will allow his disorganised joint to be 
handled, moved, and the bones grated on each 
other, requires to be seen to be appreciated. 


In Byringo-myelia (‘‘gliomatous arthropathy”) 
joint affections arc more frequent (in 10 per 
cent of cases) than in tabes, and more often 
involve the upper extremities in correspondence 
with the seat of the lesion in the lower cervical 
and upper dorsal segments of the chord. Ex- 
cept that the joint disease is rarely symmetrical, 
it closely resembles the arthropathy of tabes. 
The complete analgesia of the joint structures 
and of the overlying soft parts, is well illustrated 
by cases in which the joint has been painlessly 
excised without an anaesthetic, and by one case 
in which the patient himself was in the habit 
of evacuating the fluid from his elbow by means 
of a pair of scissors. The painless whitlows of 
the fingers known as “Morvan's disease” are 
similarly the result of the analgesia, for the 
patient neglects breaches of the skin surface 
which allow of the entrance of pyogenic 
infection. 

Suppuration, apart from superadded infection 
through a breach of the surface, does not occur 
in any of the forms of spinal arthropathy. 

Spontaneous fracture may occur as a com- 
plication, both in tabes and in syringo-myelia. 

The prognouB is uncertain as to progress, and 
is unfavourable as regards treatment, for in the 
majority of cases it is at the most capable of 
retarding or arresting the progress of the 
disease. 

Treatment is usually directed towards sup- 
porting and protecting the joint by means of 
bandages, splints, and special apparatus. In 
the lower extremity the use of crutches may 
assist in taking the strain off the affected limb. 
AVhen there is much distension of the joint, 
considerable relief may follow the evacuation 
of fluid. The best possible result being rigid 
ankylosis in a good position, it may be advisable 
to bring this about artificially by arthrodesis or 
excision where only one joint is affected, and 
where the cord lesion is such as will permit 
of the patient moving about. Although the 
victims of tabes are unfavourable subjects for 
operative interference on account of their 
liability to uncontrollable vomiting or diarrhoea, 
and to intercurrent complications, the w^ounds 
heal remarkably well. When the limb is (juite 
useless, and there is danger from superadded 
septic infection, if one is to interfere at all, it 
should be by amputation. 

(3) In cerebral lesions attended with hemi- 
plegia (from hsemorrhage, tumour, etc.) joint 
lesions are occasionally met with in the para- 
lysed limbs attended with evanescent pain, 
redness, and swelling. The secondary changes 
in joints which arc the seat of paralytic con- 
tracture are considered elsewhere. 

An intermittent neuropathic hydrops has been 
observed, especially in the knee, in cases of 
epilepsy, hysteria, general paralysis of the in- 
sane, etc., but it is of little clinical import- 
ance. 
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V. Hysterical or Mimetic Joint Affections 

Under this heading Sir Benjamin Brodie in 
1822 described a rare affection of joints, 
characterised by the prominence of the sub- 
jective symptoms and the absence of any 
pathological changes in the joint. Although 
chiefly met with in young adult single women 
and widows, with impressionable nervous sys- 
tems, and more often in those of good social 
circumstances, it occurs occasionally in robust 
women, and even in men. The onset may be 
referred to injury or exposure to cold, or it may 
be associated with some disturbance of the 
emotions or of the generative organs, or it may 
result from an involuntary imitation of the 
symptoms of organic joint disease presented by 
another patient. 

It is characteristic that the features develop 
abruptly without sufficient cause, that they 
should be exaggerated and wanting in harmony 
with one another, and that they do not corre- 
spond with the typical features of any of the 
known forms of organic disease. In some cases 
the only complaint is of severe neuralgic pains ; 
more often these are associated with excessive 
tenderness and with impairment of the functions 
of the joint. On examination, the joint presents 
a normal appearance, but the skin over it is 
remarkably sensitive : the slightest touch is 
more likely to excite pain than deeper and 
firmer pressure over those points which are 
usually tender in ordinary forms of organic 
joint disease. Stiffness is a variable feature : 
in some cases it may amount to absolute 
rigidity, so that no ordinary force will elicit 
movement at the joint. It is characteristic of 
this, as of other neuroses, that the symptoms 
come and go without apparent reason. When 
the patient’s attention is diverted the pain and 
stiffness may disappear. There is never any 
actual swelling of the joint, although there may 
be an appearance of this from wasting of the 
muscles above and below. If the joint is kept 
rigid for long periods secondary contracture may 
occur, in the knee with flexion, in the hip with 
flexion and adduction. Attempts at movement 
may then cause cracking noises. Months or years 
may elapse without any further developments. 

The d'impiosis is often a matter of considerable 
difficulty, for there are organic lesions, a 
tuberculous focus in the bone close to a joint, 
which may cause vague neuralgic pains for 
months or years before rupturing into the 
articulation. Examination with the Rdntgon 
rays, and of the joint under chloroform, may 
assist in difficult cases, but there are cases on 
record in which an experienced surgeon has 
been obliged to perform an exploratory opera- 
tion in order to make a definite diagnosis. 
The greatest difficulty is met with in the knee, 
where the condition may closely resemble 
tuberculous disease. 


The treatment^ besides that directed to the 
constitution of the patient, chiefly consists in 
improving the nutrition of the affected limb by 
means of massage and baths, and electricity. 
Splints are to be avoided. In refractory cases 
considerable benefit may follow the application 
of Corrigan’s button or the actual cautery. 
Complete recovery is the rule. 

VI. Tumours and Cysts 

Innocent tumours of the synovial membrane, 
whether fatty, fibrous, or cartilaginous, are not 
recognised as distinct from the overgrowth of 
the corresponding tissues in certain chronic 
forms of joint disease, e.g. arthritis deformans. 

Sarcoma of the synovial membrane has been 
chiefly met with in the knee, and has been 
nearly always mistaken for synovial tuberculosis. 
One case is recorded in which a localised sarcoma 
of the synovial membrane gave rise to the 
symptoms of loose body in the knee. The 
usual treatment has been to cut away the 
synovial membrane, and so far as the recorded 
cases go it has been quite successful. The 
spindle and roiyid-celled sarcomata are much 
more malignant than the myeloid. 

Cysts of joints constitute an ill-defined group. 
They include ganglia which form in relation 
to the capsular ligament, most commonly on 
the outer aspect of the knee-joint in the interval 
between the bones and in front of the tendon 
of the biceps (see “Knee-Joint, Diseases of”). 
Cystic distention of the bursa? which communicate 
with the joint is most often met with in relation 
to the knee in cases of long-standing hydrops, 
it has been maintained that similiar cystic 
swellings may result from the hernial protrusion 
of the synovial membrane between the stretched 
fibres of the capsular ligament, and the name 
“ Baker’s cysts ” has been applied to them, after 
Morrant Baker who first described them. 

In the majority of cases these cysts give rise 
to little inconvenience, and may be left alone. 
If interfered with at all, they should be excised. 

VII. Loose Bodies 

While there is probably no more controversial 
subject in surgical pathology than the origin 
and nature of loose bodies, their clinical aspects 
and treatment are quite clear and straight- 
forward. It is convenient to group them 
anatomically into two great classes : those com- 
posed of fibrin, and those composed of organised 
connective tissue. 

I. Fibrinous Loose Bodies {corpora cyry- 
zoidea). 

These are homogeneous or concentrically 
laminated masses of fibrin, sometimes quite 
irregular in shape, sometimes resembling rice 
grains, melon seeds, or adhesive wafers ; usually 
present in large numbers, they are sometimes 
solitary and may then attain considerable 
dimensions. They are not peculiar to joints 
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for they are met with in tendon sheaths and 
bursse ; their origin from the synovial membrane 
may be accepted as proved. Their presence 
is almost invariably associated with chronic 
effusion from the synovial membrane (hydrops) 
in tuberculosis, arthritis deformans, or Charcot’s 
disease. While they may result from the 
coagulation of fibrin-forming elements in the 
exudation, their occurrence in tuberculous 
hydrops would appear to be the result of 
coagulation necrosis or fibrinous degeneration 
of the surface layer of the diseased synovial 
membrane. However formed, their character- 
istic shape is the result of mechanical influences, 
and especially of the movements of the joint. 
Clinically they constitute an unimportant 
addition to the features of the disease with 
which they are associated ; they never give 
rise to the classical symptoms of loose body ; 
their presence may be recognised, especially 
in the knee, by the crepitating sensation 
imparted to the fingers when the bodies are 
moved to and fro in the fluid. The treatment 
is concerned with the disease underlying the 
hydrops ; if it is desired, hoA'^ever, to empty 
the joint by means of a trocar and cannula, one 
must be prepared for the cannula becoming 
blocked with the bodies ; should this occur, the 
alternative is to evacuate the fluid and bodies 
by means of a suitable incision. 

Extravasation of blood into a fringe of the 
synovial membrane of the knee has been known 
to give rise to the symptoms of loose body ; 
such a condition is quite capable of spontaneous 
recovery. 

II. Bodies composed of Organised Con- 
nective Tissue, e.g, fatty, fibrous, cartilaginous, 
bony, or combinations of these, are met with 
under the following conditions : — 

A. In association with some general disease of 
the joint ; loose bodies composed of connective 
tissue or of its derivatives are comparatively 
common in arthritis deformans ; they are also 
met with in certain rare forms of synovial 
tuberculosis and in Charcot’s disease. They 
are derived almost exclusively from hyper- 
trophic changes in the synovial fringes ; they 
may consist of fat, e,g. the arborescent lipoma ; 
more commonly the connective-tissue cells of 
the fringes proceed to form fibrous tissue, 
cartilage, and bone in varying proportions and 
combinations, after the manner commonly 
observed in innocent new growths. Like other 
hypertrophies on a free surface, they tend to 
become polypoidal and pedunculated, and 
exhibit a limited range of movement. The 
pedicle or stalk may, however, give way and 
the body becomes free ; in this condition it 
may wander about the joint, or lie snugly in 
one of its recesses until disturbed by some 
exaggerated movement or twist ; in the free 
state it is alleged to be capable of continued 
growth, deriving the necessary nutriment from 


the surrounding fluid. The number and size of 
the bodies vary indefinitely ; they have been 
known to attain the size of the patella, and to 
number considerably over a hundred. A rarer 
type of loose body in arthritis deformans is met 
with when a portion of the lipping ” of one of 
the articular margins is detached by injury. It 
may also be mentioned that in Charcot’s disease 
large loose bodies composed of bone may be 
formed in relation to the capsular and other 
ligaments, and may be made to grate upon one 
another. 

In this group of organised loose bodies, the 
disease which underlies their formation is the 
predominating element in the clinical features 
and in the treatment. The characteristic 
symptoms of loose body (vide infra) are often 
absent ; when present, they are to be regarded 
rather as a complication of the existing disease 
than as a separate entity. 

B. Loose bodies in joints which are otherwise 
healthy ; these constitute the majority of cases 
causing the classical symptoms of loose body, 
and the majority also of cases wdiich call for 
operative treatment. Confining our statements 
to established facts, it may be said that they 
are chiefly met with in the knee and elbow of 
healthy males under the age of thirty. The 
complaint may be of vague pains in the joint 
(usually ascribed to rheumatism), of occasional 
cracking on movement, or of impairment of 
function, usually an inability to extend or flex 
the joint completely. In many cases a clear 
account is given of the characteristic symptoms 
which arise wdieii the body is impacted between 
the artieular or other closely applied surfaces 
of the joint, viz., sudden and intense pain, loss 
of power in the limb, and locking of the joint, 
followed by effusion and other accompaniments 
of a severe sprain. On some movement of the 
joint, the body is disengaged, the locking 
disappears, and recovery takes place as after 
an ordinary sprain or twist. These symptoms 
may continue, and the attacks of impaction may 
be repeated at irregular intervals during a 
period of many years. On examining the joint 
it may be found to contain fluid, and there may 
be points of special tenderness ; the patient 
himself, or the surgeon, may succeed in pal- 
pating the loose body, and in making it roll 
beneath the fingers, especially if it be lodged 
in the suprapatellar pouch in the case of the 
knee, or on one or other side of the olecranon 
in the case of the elbow. In most instances 
the patient has carefully observed his own 
symptoms, and is aware, not only of the 
existence of the loose body, but of its situation 
when “attached,” or of its erratic appearance 
at different parts of the joint when “free.” 
When the body contains bone it may show in a 
skiagraph. While in some cases the patient 
attributes his symptoms to some definite injury 
(rightly or wrongly), exactly similar phenomena 
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may occur apart altogether from traumatic i 
influences. The treatment consists in opening 
the joint and removing the body ; the patient 
recovers with an absolutely healthy joint ; if at 
the operation the opportunity is taken of in- 
specting the articulation, it is usually found 
to be normal, the important point being that 
there is no general disease such as attends the 
presence of loose bodies in the preceding 
groups. 

The characters of the loose bodies removed by 
operation^ as above described, are remarkably 
constant ; they are usually solitary, about the 
size of a bean or almond, concavo-convex in 
shape, the convex aspect being smooth like an 
articular surface, the concave aspect more often 
uneven, nodulated, suggesting the healing over 
by fibrous or fibro-cartilaginous tissue, of an 
irregular fracture of spongy bone. Such bodies 
when still attached may be lodged in a kind of 
compartment, nest, or excavation, in one of the 
articular surfaces, usually one or other condyle 
of the femur, from which they may be readily 
shelled out by means of an elevator. They 
usually present on section a nucleus or core of 
spongy bone or calcified cartilage. 

The origin of these loose bodies is too contro- 
versial to allow of its being disciissed in the 
present article ; some maintain their origin 
entirely from injury, others regard them as 
originally derived from the synovial membrane, 
while Konig regards them as portions of the 
articular surfaces which have been detached by 
a morbid process which he calls ‘‘osteochondritis 
dissecans.” The subject of loose bodies in joints 
may be concluded by mentioning the traumatic 
displacement or detachment of one or other of the 
semilunar cartilages in the knee, which give rise 
to the characteristic symptoms of loose body, 
modified by the accurate localisation of the 
offending body and the conditions under which 
it is met with. 

Jores’ Fluid. — A preserving solution for 
tissues containing formalin, sodium sulphate 
and chloride, and magnesium sulphate. See 
Post-Mortem Methods {Preservation of Tissues). 

Jot h ion. See loTHiON. 

Joule’s La.W. See Physiology, Food and 
Digestion {Deternmmtion of Energy Value). 

JuSfUlSir. — Relating to the throat (Lat. 
jugnluni^ the throat), e.g. the jugular glands 
{see Lymphatic System) or the jugular veins 
{see Neck, Region of, Wou 7 ids). 

Juices. — Expressed or secreted fluids 
obtained from animal or vegetable tissues, 
e.g. the gastric or the pancreatic juice {see 
Physiology, Food and Digestion) ; in phar- 
macy there are six official Sued or Juices^ five 
of which (the Succi of Belladonna, Hyoscyamus, 
Conium, Broom, and Taraxacum) contain alcohol 


while one (Succus Limonis) does not. See under 
the various drugs. 

Jujubes. — Lozenges of gelatin or gum- 
arabic flavoured with the jujube fruit {Zizyphus) 
or supposed to be so; used as demulcents in 
cases of pharyngitis, etc. 

Julep. — A drink, sweetened with syrup or 
sugarj used to disguise the unpleasant taste of 
some drugs ; a medicated drink (the Persian 
word gullab means rose-water). 

Jumpers. — A variety of saltatory spasm 
or myriachit, occurring sometimes in epidemic 
form {e.g. the “jumping Frenchmen” of Maine 
and New Hampshire) ; there is a jumping move- 
ment which takes place only when the patient 
tries to stand. 

June Cold. — Hay fever, or rose-cold, or 
catarrhus testivus. See Hay Fever. 

J U n I per. See also Dermatitis Traumatica 
ET Venenata {Causal Agents^ Juniperus sabina). 
The official oil pi juniper {Oleum Juniper i) is 
obtained from the Juniperus communis ; it 
has a characteristic odour and contains ixinene 
(CioHjo), cadinene (CJ5H24), and a crystalline 
substance called juniper camphor ; it is given 
internally in doses of i to 3 m. for the same 
purposes as oil of turpentine, but chiefly as a 
diuretic in chronic Bright’s disease, ascites (due 
to liver disease), and in heart disease. There 
is a preparation, Spiritus Jujiiperi, of which 
the dose is 20 to 60 111. ; it gives a violet odour 
to the urine. It is a flavouring ingredient in 
Cm or Hollands {see Alcohol). 

Junker’s Apparatus. See Anles- 

THESiA, (General Physiology {Regulating Chlo 7 ^o- 
form Inhale^'). 

Jurisprudence, Medical. See 

Medicine, Forensic. 

Jury Mast. — An apparatus for the pur- 
pose of keeping the cervical or upper dorsal 
portion of the spinal column at rest, used in 
cases of Pott’s disease of the spine. See Spine, 
Surgical Affections {Sjnnal Caries^ Treatment). 

Juste - Major Pelvis. — A pelvis 

equally, symmetrically, or proportionately en- 
larged in all its diameters ; a giant pelvis ; 
pelvis lequabiliter justo major. See Labour, 
Precipitate. 

Justo -Minor Pelvis. — A pelvis 
equally, symmetrically, or proportionately dimin- 
ished in all its diameters ; a generally contracted 
or dwarf pelvis ; pelvis lequabiliter justo minor. 
See Labour, Prolonged {Pelvic Deformities). 

Juvenile General Paralysis. 

See Mental Deficiency {Developmental Cases^ 
Syj^hilitic). 
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Kahler’s Disease.— Myelopathic albu- 
mosuria ; there is persistent excretion of Bence- 
Jones^ proteid in the urine, along with the 
presence of multiple myelomata. 

Kairine. — An alkaloidal derivative of 
quinoline, somewhat resembling qiiinine ; an- 
other artificially prepared alkaloid is Kairoline. 

Kakke. See Beriberi. 

Kala-azar. — Dum-dum fever, piroplas- 
mosis, or tropical splenomegaly. See Malaria 
(SequelcBj Malarial Cachexia) ; Tropics, Un- 
classed Fevers of {Fevers of Mixed Origin^ 
Kala-azar). 

Kaladana. — Pharbitis Nil or the dried 
seeds of Ipomcea hederacea^ official in the Indian 
and Colonial Addendum to the British Pharma- 
copoeia of 1898 ; its dose is from 30 to 50 grains 
in powder or in the form of Pulvis Kaladanoe 
Compositus (dose, 20 to 60 grs.) or of Tinctura 
KaladanoB (dose, ^ to 1 fl. dr.) ; Kalculanw Resina 
or Pharbitisin has a dose of 2 to 8 grains ; Kala- 
dana and Kaladanoe Resina haye the same action, 
and are used for the same purposes as jalap and 
jalapie rcsina {Ipomoea purya). See Ipomcea ; 
Jalap ; etc. 

Ka.lium. See Potash; Iodine and 
Iodides; etc. 

Kalmuck Idiocy. — A form of idiocy 
with facial appearances resembling those seen 
in Mongolian idiocy. See Mental Deficiency 
( Congenital, Mongoloid ) . 

Kalomelol. — Colloidal calomel of Merck, 
a form of calomel soluble in water, given in- 
ternally (dose, ^ gr.) or externally (as dusting 
powder or ointment) in the treatment of 
syphilis. 

Kamala. — An anthelmintic powder, con- 
taining a crystalline resin (rottlerin, CggHg^Og), 
obtained from the fruit capsules of Rottlera 
tinctoria ; official in the United States and in 
Germany. 

Kamloops. See Therapeutics, Health 
Resorts {America, British Columbia). 

Kangaroo Tendon. \See Aseptic 
Treatment of Wounds {Disinfection of liga- 
ture^. 

Kaolin um. — A native aluminium silicate 
which in the form of a powder is used as a 
dusting powder and as a basis for pills, contain- 
ing potassium permanganate, phosphorus, etc. 

Kaposi’s Disease. — Xerexierma pig- 
mentosum. See Skin, Pigmentary Affections 
of {Xeroderma pigmentosmn). 

Kaputine. — “Kaputine” powders are 
said to consist mainly of antifebrin or acetanilide. 


See Morphinomania and Allied Drug Habits 
{Antifebrin). 

Kariyat. — A synonym of Indian Chiretta. 
See Andrographis. 

Karlsbad. See Balneology {Austria). 

Karyochrome Cells.~Nerve cells of 
the cortex cerebri which do not contain chromo- 
phile substance in their protoplasm ; they are 
smaller than the cells which contain it, and 
which are known as somatochrome. See Insanity, 
Pathology of {Pathological Anatomy, Cortical 
Nerve Cells). 

Karyokinesis and Karyomito- 
sis. See Caryocinbsis. 

Katabolism. See Catabolism. 

Katadicrotism.— The occurrence of 
dicrotism in 'the downward stroke of a sphygmo- 
graphic tracing ” ; dicrotism, as opposed to 
anacrotisin. 

KataphoresiS. — The effect produced on 
tissues, e.g. cancers, by electricity, the positive 
pole being coated with mercury, which forms an 
oxychloride of mercury, supposed to act lethally 
on the cancer cells but not on the normal ones. 

Katatonia. — A form of insanity in which 
there are melancholic and cataleptic phenomena 
and morbid somnolence. See Si.eep, Normal 
AND Morbid {Morbid Somnolence). 

Katharsion. See Balneology {Greece, 
Lesbos). 

Kauri. — A coniferous tree of New Zealand 
from which Kauri-gum (a resin) is obtained, 
which is used as a disinfectant and as a substi- 
tute for collodion. 

Kava. — Kavoi rhizoma is the dried rhizome 
of piper methysticum\ it is officially used in 
Australia, and is included in the Indian and 
Colonial Addendum to the British Pharmacopoeia 
of 1898. The extractum kavee liquidnm is given 
in doses of ^ to 1 fl. dr. ; if injected hypodermi- 
cally the liquid extract produces local amesthesia 
(due to the resin, Kawine). A liquid made from 
the root (“yangona roof') by the natives of the 
Sandwich Islands, and called “ Kava " or “ Ava," 
produces intoxication of a drowsy character. 
The liquid extract of Kava is used as a diuretic, 
and in gonorrhoea and leucorrhoea. 

Kawine. See Kava. 

KedST^I^G^- Invalid Feeding {Fish). 

Kefir. See Kephir. 

Kehrer’e Operation.— An operation 
for the relief of depressed or invaginated nipples ; 
mammillaplasty. See Puerpbrium, Pathology 
{Nipples). 
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Kelone. See Anesthetics, Ethyl Chlor- 
ide. 

Keloid. See Cicatrices {Keloid or Gheloid ) ; 
Morph(EA ; SCLBRODBRMIA {Circvmscrihed, Keloid 
of Addison ) ; Skin Diseases op the Tropics 
{Lev/codermia and Keloid) \ Tumours of the 
Skin {Keloid), 

Kemmern. See Balneology {Russia), 

Kentucky. See Balneology {America^ 
Blue Lick and Paroquet Springs), 

Kephir. — A product obtained from the 
milk of the cow by combined vinous and lactic 
fermentation ; it seems to have been first used 
as a nutrient drink in the Caucasus, and the 
ferment which is believed to be the causal factor 
is named bacillus caucasicus. See Diet {Milk 
and its Products ) ; Milk {Therapeutic Uses^ 
Kephir), Kephir has recently been employed 
in tuberculosis, in rickets, and in infectious 
fevers {e,g, scarlet). 

KorSltOCtClSiSi. — Protrusion of the 
cornea. See Cornea. 

Keratectomy. — Excision of a piece of 
the cornea, or incision into the anterior chamber 
of the eye through the cornea. 

Keratin. — A substance, closely resembling 
a proteid, of which the superficial squamous 
epithelial cells of the skin are composed ; it 
also forms the nails, hair, horns, and hoofs ; 
it contains sulphur, and can therefore be 
stained by lead, etc. {see Physiology, Tissues, 
Epithelium), Although keratin has generally 
been used in medicine only as coating for pills 
to prevent them being acted on by the gastric 
juice, it is now claimed for it that it has medicinal 
properties ; and it has been used in such inter- 
stitial affections as tabes dorsalis and chronic 
myelitis, where it is supposed to do good by 
inhibiting the formation of connective tissue 
and facilitating its resorption (by uniting with 
glutin). See also Skin, Anatomy and Physiology 
{Epidermis,^ Stratum Corneum) ; Skin, Pig- 
mentary Affections of {Pigments^ Keratin). 

Keratinisation. — The change of the 
epidermal cells into a horny substance, or the 
coating of pills with keratin. See Cicatrices 
{Pathological Conditions^ Weak Cicatrices), 

Keratitis. — Inflammation of the cornea. 
See Cornea {Inflammation); see also Conjunctiva, 
Diseases OP (CAromc Ophthalmia.^ Complications ) ; 
Iris and Ciliary Body {Iritis and Cyclitis, 
Complications ) ; Nerves, Neuralgia {Operations 
on Gasserian Ganglion^ Sequelae ) ; Sympathetic 
Ophthalmitis {Keratitis punctata ) ; Syphilis, 
Tertiary {Eye and its Appendages.^ Cornea) ; 
Syphilis in Children {Hereditary^ Later Signs) ; 
Typhoid Fever {Complications and Sequelae), 


Keratocele.— Hernia of the membrane 
of Descemet through a comeal ulcer. See 
Cornea. 

KeratOCOnuS. — Conical cornea. See 
Cornea. 

Keratodermia. See Ichthyosis {Local 
Hyperkeratosis.^ Keratodermia erythematosa sym- 
metrica), 

KeratOglObUS.— Spherical bulging of 
the cornea of the eye (usually affecting also the 
sclerotic) ; hydrophthalmus. 

Keratohyalin. See Elbidin. 

Keratolysis. — A state of morbid loosen- 
ing of the horny layers of the epidermis, as 
seen in pityriasis, in dermatitis exfoliativa 
neonatorum, and in fcetal keratolysis {Ballan- 
tyne). See New-born Infant {Ritter's Disease), 

Keratoma. — A morbid state of the skin, 
often congenital, characterised by excessive 
growth of the stratum corneum ; foetal ichthy- 
osis. When it i» limited to the palms of the 
hands and soles of the feet, it is called Keratonui 
Palnmre et plantare hereditamum. See also 
SCLERODERMIA. 

Keratomalacia.— A morbid state of 
the cornea characterised by softening and de- 
generation. See Cornea {Keratomalacia or 
Infantile Ulceration of the Cornea), 

KeratonOSUS. — A disease of the stratum 
corneum of the skin and of the nails and hair. 

KeratonyxiS. — The breaking up of a 
soft cataract by a needle passed in through the 
cornea. 

KeratorrhexiS. — Rupture of the cornea. 

Keratoscopy. See Retinoscopy. 

Keratosis. — A diseased state of the 
stratum corneum of the skin and of other horny 
structures ; thus hyperkeratosis is an excessive 
development of the stratum corneum, as is seen 
most markedly in foetal ichthyosis, and, locally, 
in tyloma and clavus ; hypokeratosis^ again, is 
defective formation of the horny layer ; keratosis 
follicularis is a variety of ichthyosis. See Ich- 
thyosis ; Pharynx, Examination of {Pharyngo- 
mycosis or Keratosis Pharyngis), 

Kerion. — Inflammation of the tissues of 
the scalp, characterised by pustular folliculitis, 
and due to trichopyton megalosporon ectothrix^ 
a form of ringworm. See Skin, Parasites 
{Tinea Tonsurans), 

Kernlg^S Sis^n. — In cases of meningitis, 
if the patient sits on the edge of the bed with 
his legs hanging down, the lower leg cannot be 
completely straightened owing to rigidity of the 
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flexors of the knee ; in other words, when the 
thigh is flexed on the abdomen the leg cannot 
be extended on the thigh. See Meninges of the 
Cerebrum (Amte Simple Meningitu^ Symptoms). 

Koto nos- — Oxidation products obtained 
from the secondary alcohols {e.g. secondary 
propyl alcohol), to which they therefore stand 
in the same relationship as the aldehydes to 
the primary alcohols. See Physiology {Organic 
Chemistry). 

KhOSStnn. — The kernel of a small fruit 
found in China, the Straits Settlements, and 
Australia, identical with the Brucea Sumatrana 
of Borneo. The active principle seems to be a 
glucoside {KhosamiTie) which acts as a cathartic 
and cholagogue ; it has been used in dysentery 
(dose, 10 grs. of the powdered seeds) and other 
maladies as a haemostatic. 

Kidinsfa Pepo. See Dengue. 
Kidney. 

Physiology of 89 

Surgical Affections of . .93 

Morbid Affections of. See articles 
^‘Nephritis,” “ Uraemia,” “Urine,” etc. 

See also Abdominal Tumours, Diagnosis of 
{Kidney)] Adrenal Glands Tumours, 
Biagnosis)] Alcohol {Morbid Changes in Chronic 
Alcoholism, Kidney) ; Anaemia, Pernicious {Mor- 
bid Anatomy, Kidneys) ] Anaesthesia, General 
Physiology of {Effect on Kidmys) ; Bed-Sores 
{Causes, Kidney Affections) ; Black water Fever 
{Morbid Anatomy) ; Bladder, Injuries and 
Diseases of ; Colic {Diagnosis, Renal Colic) ; 
Cystoscope ; Eclampsia {Pathological A'tiatomy, 
jEtiology) ] Embryology ; Fcetus and Ovum, 
Development op {Foetal Kidneys) ; H^ematuria ; 
Heart, Affections of Myocardium and En- 
docardium {Effects of Cardiac Disease, Cyanotic 
Kidneys and Remil Infarcts ) ; Hydatid Disease 
{Edhinococci of the Urinary System)] Lardaceous 
Degeneration {Morbid Amitomy, Amyloid 
Kidney) ] Leucocyth^emia {Morbid Anatomy, 
Kidney) ] Liver, Diseases of {Constricted Lobe, 
Diagiwsis) ] Lung, Tuberculosis of {Compli- 
cations, Uro - Genital) ] Medicine, Forensic 
{Rupture of Kidney) ] Nephritis ; Pancreas, 
Diseases of {Pancreatitis, Diagnosis ) ; Physi- 
ology, Excretion {Secretion of Urine) ; Post- 
Mortem Methods {Kidneys, Exawinatioii) ; 
Pregnancy, Intra-utbrine Diseases {General 
Foetal Dropsy) ; Pyuria ; Spleen, Surgery of 
( Wandering Spleen, Diagnosis) ; Stomach and 
Duodenum, Diseases {Secondary to other 
Diseases) ] Syphilis ( Visceral) ; Therapeutics, 
Health Besorts; Trades, Dangerous {Lead- 
Poisoning) ] Visceral Pain. 

Physiology of the Kidney 

Structure. — The kidney possesses two capsules : 
externally, a loose covering containing a large 


number of fat cells embedded in loose connective 
tissue, and within this a strong tunica fibrosa, 
composed of ordinary white and yellow elastic 
fibres, which forms a close covering for the 
organ, turning in at the hilum where it is 
continuous with the sheaths of the vessels. 
The latter covering can be comparatively easily 
and completely peeled off. Underneath this 
and lying on the surface of the kidney there 
is a network of smooth muscle fibres. If a 
longitudinal section be made through the 
organ from the outer border to the hilum, 
the glandular tissue can be easily recognised 
as consisting of two parts, cortical and medullary, 
the former reddish brown in colour, covering 
the latter and sending prolongations between 
the bases of the pyramids (Bertin’s columns), 
the latter presenting a paler striated appearance, 
and arranged in the form of pyramids with the 
apices of the latter towards the hilum. Each 
pyramid is seen to be made up of a papillary part 
with indefinite striations and a boundary zone 
where the striie are well marked. Each papilla 
projects into a short tube, the calyx ; and these, 
of which there are eight to ten, unite to form 
two or three infundibula, and these finally form 
the pelvis of the ureter. As the striations pass 
out towards the bases of the pyramids they 
become more widely separated by blood-vessels, 
and are continued outwards as the pyramids of 
Ferrein almost but not quite to the surface of 
the cortex. 

Course of the Urimiry Tubules . — The con- 
voluted tubules constitute the principal part of 
the cortex, in most animals forming about \ to 
-1 of the length of the entire urinary tube. They 
constitute the true secreting as opposed to the 
collecting part of the glandular tissue, and arise 
from Bowman’s capsule which surrounds the 
glomerulus. There is a short and narrow con- 
striction where the capsule passes into the 
proximal tubule, the direction of the latter 
being at first towards the surface of the organ, 
so that, as one may see on microscopic examina- 
tion, the superficial zone is free from glomeruli. 
The tube becomes very convoluted and gradually 
passes downwards towards the medulla. Some 
distance before the medulla is reached the tube 
becomes straighter, although still maintaining 
a spiral course, and when the limiting layer of 
the pyramid is reached it narrows down to a 
thin tube which pursues a straight course, in 
some cases almost completely down the papilla, 
usually, however, bending round either in the 
deeper parts of the marginal layer or in the 
superficial papillary region. It then proceeds 
upwards parallel to the descending limb as the 
ascending limb of Henle’s loop. This limb 
widens out either at the bend or shortly before 
or after the loop, attaining about double the 
diameter of the descending limb, and after a 
more or less irregular course passes into the 
distal convoluted tubule, which is much shorter 
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than the proximal one. This communicates 
with a collecting tube through a short con- 
necting branch, and the collecting tubes unite 
to form larger ducts, papillary ducts, which 
open by means of pores on the apices of the 
papillae. 

Microscopic Structure of the Tubules^ etc , — 
Bowman’s capsule is composed of a structureless 
membrana propria with an inner lining of 
flattened epithelial cells. The membrana passes 
almost entirely down the urinary tube, thinning 
towards the end and disappearing when the 
principal branches of the papillary ducts are 
reached. The epithelium maintains its squamous 
character as far as the neck of the tubule, 
becoming then higher and presenting a very 
distinctive appearance in the convoluted tubules. 
The cells lining these tubules show' no definite 
cell outlines, but present a peculiar granular 
appearance in the outer basal part w'here the 
granules are arranged in linear fashion as rods, 
these being limited to this part and not passing 
into the cytoplasm of the inner portion of the ’ 
cell. If the tissue bo w^ell fixed another peculiar 
feature of these cells may be made out, namely, 
a striated cuticular hem (Bursteuhesdtz) about 
2 to 3 /X in thickness, the stride of which are 
exceedingly fine, certainly not more than *5 p in 
thickness, and are affirmed by some authors to 
possess vibratile movements ; but this is more 
than doubtful. There are no secretory capil- 
laries, and probably no intercellular bridges 
between these cells. A clearer epithelium lines 
the descending limb of Henle, the cells of which 
are flattened and contain nuclei which project 
into the lumen of the tube, giving the latter a 
w^avy appearance. These tulDes might be con- 
fused with capillaries if it were not for the 
characteristic nuclei, the thick membrana 
propria, and the absence of blood corpuscles. 
The epithelium which lines the thick limb of 
Henlc’s looped tubule, the spiral and the distal 
convoluted tubule, is similar to that lining the 
first part of the convoluted tube, only the 
epithelium is not so high, the rods are not so 
long, and the lumen appears wider. As the 
tube passes into the connecting and then into 
the collecting ducts the protoplasm of the cells 
becomes much clearer, staining more faintly 
with eosin, while in the papillary ducts the 
epithelium becomes more cylindrical and very 
clear. 

Structu7'e aud Arramjement of the Vascular 
Parts. — The Malpighian bodies consist of two 
parts: (1) a capsule which, with the exception 
of the place of entrance and exit of the afferent 
and efferent vessels, completely invests a tuft of 
capillaries ; (2) the glomerulus, a space being 
left between the capsule and the capillaries 
which commimicates with the lumen of the 
convoluted tubule. A small artery, vas afferens, 
immediately after its entrance through the 
capsule breaks up into a bundle of fine capil- 


laries, from which the blood is removed by an 
efferent arteriole with non-striped muscle in its 
wall, the vas efferens, a vessel of smaller calibre 
than the afferent one. This efferent vessel in its 
turn breaks up into capillaries which surround 
the convoluted tubules. The glomerular capil- 
laries contain no muscle fibre, and so far as can 
be made out by the silver method, show no cell 
outlines such as would appear if they possessed 
an endothelial coat, while the afferent and 
efferent vessels and the capillaries around tlie 
convoluted tubules undoubtedly possess one. 
The walls of the glomerular capillaries seem to 
consist of a protoplasmic mass containing no 
definite cells, while covering the glomerulus 
and passing into the hollows on the tuft there 
is what Kolliker terms a syncytium, containing 
numerous nuclei, but showing no distinct cell 
outlines, in this respect differing markedly from 
the covering of the embryonic glomeruli. The 
glomeruli vary in size, and some have dis- 
tinguished a large from a small variety. Where 
the vessels penetrate the capsule there is 
direct continuity between the latter and the 
syncytium, or, hi the case of embryonic 
Malpighian bodies, the cylindrical cells covering 
the glomerulus. It is not necessary in this 
short article to describe the development of the 
kidney, but it is advisable to refer shortly to 
the two important views that are at present 
held by scientists on the mode of development 
of the glandular part, and it is perhaps best to 
refer to it in this place after the glomerular 
structure has been discussed. The most widely- 
held theory is that associated with the names 
of Toldt, Kolliker, and Golgi, who supported 
the view that all the renal tubules are developed 
as outgrowths from the ureter, which pass out 
as solid cones of cells, forming ampullfe which 
divide into two coiled branches under the cap- 
sule or close to the interlobular septa. These 
columns of cells become hollowed out, and 
capillaries, developing locally or penetrating as 
branches of the renal artery, go to form the 
glomerulus in the lower curve of the ampulla 
branches which run an S-shaped course. The 
other view, and one which is gradually becoming 
more widely accepted, is that the collecting 
tubules are derived from ureter outgrowths, 
but that the Malpighian bodies, the convoluted 
tubules, and Henle’s loop are developed from a 
solid clump of mesoblastic colls at the periphery 
of a lobule lying in close relationship to the 
termination of the dilated extremity of a col- 
lecting tube. This mass of cell becomes hollowed 
out and coiled in the form of an S, its lower 
limb going to form a Malpighian body, the 
glomerular capillaries developing m situ^ the 
rest of the coiled S-tube going to form convoluted 
tubules, Henle’s loop — part of the junctional 
tubule probably. The junction of the collecting 
with the convoluted tubule takes place at the 
periphery of the lobule. This view brought 
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forward by Thayssen is supported by the work 
of Bornhaupt, Hamburger, and Herring. 

The afferent vessels of the glomeruli are 
derived from interlobular arteries which pass 
out through the cortex after arising from the 
renal arterial arches which radiate out between 
the cortex and medulla. The interlobular 
arteries also send branches to the capsule, and 
from their lower part near their origin from the 
arch a few straight branches to the medulla — 
arteriolae rectan veroe. The efferent arterioles 
from glomeruli lying close to the Malpighian 
pyramids divide up to a slight degree, and 
form false straight vessels in the medulla — 
arteriolce rectoi spurict. The true straight 
vessels arise not only in the way above 
mentioned, but also in part from the concavity 
of the arches and from adjacent afferent 
glomerular arterioles. The veins arise from 
the capillary sources which have been described, 
and the blood is returned by the venous arches 
to the renal vein, no valves being present in 
their course. It is important to remember that 
the renal capsules have a blood-supply from 
many sources, e.<j, the reiii!! artery before its 
entrance into the hilum, suprarenal, and lumbar 
branches and interlobular arteries, and that the 
veins communicate with those of the neighbour- 
ing organs, and partly also with the portal 
system (Tuthers and Lejars). 

Lynij^hatlva . — Between the blood-vessels and 
the convoluted tubules there are freely anasto- 
mosing lymph spaces, while in the medulla and 
the medullary rays they are poorly represented. 
The capsules have a rich lymph-supply. 

Nerves are derived from the coeliac plexus of 
the sympathetic, and accompany the vessels at 
their entrance, some fibres forming a close net- 
work around the blood-vessels. The modes of 
termination of these nerves have been the 
subject of much discussion. Vaso-motor fibres 
have been traced to the adventitia, and muscular 
coats of vessels and other fibres to Bow man ^s 
capsule, but a connection with the convoluted 
tubules has not yet been made out with 
certainty. 

The connective tissue is sparse in amount, 
being richest relatively in the pyramids, 
especially in the papillary zone. 

Mechanism of Renal Secretion. — A fairly 
complete account has been given of the structure 
of the normal kidney, because it is impossible 
to speak about the probable functions of an 
organ without an exact knowledge of its 
structure. Of course one must avoid drawing 
conclusions as to function from stnictural 
arrangements alone as experimental ; patho- 
logical and clinical evidence must all be 
brought to bear on the subject. Still, and 
this is especially true of the kidney, the very 
strongest proofs as to the functions of an organ 
are often derived from a careful preliminary 
study of its structural relationships. The 


observer is struck by the marvellous arrange- 
ment and character of the blood-vessels and 
urinary tubules, leading one immediately to 
surmise that the vascular arrangements in and 
around the glomerulus must play an important 
part in the mechanism of renal secretion. The 
afferent vessel breaks up into a number of fine 
divisions which offer a large surface for filtration, 
while the narrowness of the efferent arteriole 
and the introduction of another set of capillaries 
all offer high resistance to the blood-flow, so 
that the blood flowing through the glomerular 
capillaries must be under comparatively high 
pressure. Again, the fact that the urinary 
tubule is directly continuous with the space 
between Bowman’s capsule and the tuft of 
capillaries is strong proof that the channel is 
one for collecting material that has been 
obtained from the capillary blood, the pressure 
in the circulating blood being considerable, 
while that in the secreting tubules, if there be 
no hindrance to outflow of urine, is inappreci- 
able. The purely mechanical explanation that 
Ludwig gave of urinary secretion is supported 
by many well - established data. Ludwig’s 
theory is that a very dilute urine, containing 
all the constituents, filters through the 
glomerular capillaries under the influence of 
blood-pressure, and that the urine subsequently 
becomes more concentrated on its downward 
course through the convoluted tubules by 
diffusion of water from urine to blood. If this 
view were correct, then every rise or fall in 
pressure in the glomerular capillaries ought to 
be succeeded by a corresponding increase or 
decrease in the amount of urine, and in many 
cases this is true. If the local blood-pressure 
fall, as, for example, after stimulation of the 
renal nerves or mechanical obstruction to the 
flow of blood through the renal artery, the 
amount of water secreted becomes correspond- 
ingly diminished, while a rise in local pressure, 
such as would result from section of the renal 
nerves, especially if after this the spinal cord 
or the splanchiiics be stimulated, or if large 
blood-vessels elsewhere be ligatured, is followed 
by an increased flow of urine. There are certain 
facts, however, which make it difficult to accept 
this view in its entirety, and one is that any 
obstruction to venous outflow diminishes the 
amount secreted. This in itself is no argument 
against the process being one of filtration, 
because in such an organ as the kidney venous 
congestion results in arterial ana3mia ; but if in 
such a case of venous congestion with diminished 
excretion, nitrates of the alkalies be transfused 
through the blood, then immediately there is 
a great increase in the flow of urine. Such 
diuretics may act even when secretion has 
stopped, and the results cannot be explained 
satisfactorily by action on a peripheral vaso- 
motor mechanism. An hydreemic plethora is 
very short-lived after injection of these sub- 
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stances, the composition of the blood remaining 
very constant. The action of cafFein as a 
dinretic has been carefully investigated with 
the oncograph, and it has been shown that 
secretion varies directly with the shrinkage or 
expansion of the kidney. It is difficult, on 
the filtration hypothesis, to explain why two 
crystalloids like urea and glucose, although 
their percentages in the blood are approxi- 
mately the same, should pass into the urine in 
such different proportions. Again, as Max 
Hermann pointed out, if the renal artery be 
occluded for minutes only, the secretion of 
urine will not begin again until three-quarters 
of an hour have elapsed. It must be re- 
membered also that the water has not only to 
pass through the capillary walls, but also 
through the glomerular covering, be that epi- 
thelial or syncytial, and that must offer a great 
resistance to filtration {cp. Leber’s experiments 
on Descemet’s membrane in the cornea). 

There can be no doubt that venous conges- 
tion may ca\ise obstruction to urinary outflow, 
either directly, or as a result of oedema by 
compression of the collecting tubules in the 
medullary rays, as Ludwig pointed out, and 
also that hindrance to urinary excretion may 
cause venous congestion. 

But if there are difficulties in the case of a 
physical explanation of the glomerular functions, 
they are but insignificant in importance com- 
pared to those which immediately present 
themselves when an attempt is made to prove 
the accuracy of the second part of Ludwig’s 
hypothesis, namely, the concentration of the 
dilute urine in the convoluted tubules. Long 
ago Hoppe-Seyler pointed out that water passed 
from blood serum to urine across an animal 
membrane, and more recently it has been shown 
that normally the osmotic pressure of the urine 
is decidedly greater than that of defibrinated 
blood or serum. These experiments proved 
that Ludwig’s theory in its original form was 
untenable, for in order that the process of 
concentration might be carried on, work must 
be performed by the cells of the convoluted 
tubules, that is to say, the process must be 
regarded as one of active secretion. Von 
Sobieranski adopted Ludwig’s views in the 
main, but regarded the cells of the convohxted 
tubules as actively absorbing water. His con- 
clusions were based upon certain experiments 
dealing with the course of coloured substances 
through the kidney after injection. He noticed 
that pigment granules tended to be deposited 
in the part of the cell next the lumen, and not 
in the basal part, as one would expect, if the 
cells of the convoluted tubules took them up 
from the blood. Munk and Senator hold with 
the first part of Ludwig’s theory, but accept 
Heidenhain’s view of the specific secreting 
properties of the cells of the convoluted tubules 
and ascending limb of Henle’s loop. 


The Specific Secretory Hypothesis was put 
forward by Bowman in the first place, but 
he based it largely on his interpretation of 
the arrangement of glomeruli, tubules, and 
blood-vessels, rather than on any experimental 
evidence. It is to Heidenhain that we are 
indebted for most of the experimental proofs 
that render the theory a feasible one. As a 
result of experiments carried out by himself 
and others, for the purely physical hypothesis 
he was led to substitute one in which the 
specific activity of gland cells played the 
important role. In his classical article on 
renal secretion in Hermann’s Haiidhuch he 
sums up his views under five brief headings: — 

1. As in all other glands, secretion in the 
kidneys depends upon the active participation 
of special secretory cells. 

2. In the first place, the cells covering the 
glomerulus secrete water and the salts which 
as a rule accompany it, e.<j. common salt. 

3. The other set of cells, lining the convoluted 
tubules and the broad part of the ascending 
limb of Hcnle’s loop, serves for the secretion of 
the special urinary solids, urea, uric acid, etc., 
and also a certain quantity of water. 

4. The degree of activity of the two types of 
cells depends upon 

(a) Percentage of water and urinary solids in 
the blood. 

{h) Rapidity of blood-flow in renal capillaries 
so far as that affects food-supply for the special 
cells. 

5. The great variability in the composition 
of the urine is explained by variations in the 
secretory activity of the two types of cells. 

Thus, according to Heidenhain, the water of 
the urine is most largely obtained from the 
glomerular capillaries, and he only differs from 
Ludwig in emphasising the importance of the 
rate of blood-flow rather than alterations in the 
pressure. Nussbaum’s experiments on exclusion 
of the glomeruli of the amphibian kidney by 
tying the renal artery and studying the effects 
before and after injection of urea, sugar, egg, 
albumin, and peptone, are not conclusive, be- 
cause it has been shown that it is impossible to 
cut off the glomerular blood-supply by tying 
the renal artery, seeing that there are anasto- 
moses between branches of the renal portal 
(which was supposed to supply the convoluted 
tubules alone) and the renal artery. 

It is also unnecessary to describe fully 
Heideiihain’s experiments on the injection of 
indigo-carmine, because the results that he 
obtained have been shown to be by no means so 
definite as was at first imagined. Even if it 
wore proved beyond doubt that indigo-carmine 
was secreted by the rodded cells of the con- 
voluted tubules and the broad part of the 
ascending limbs of Henle’s loop, and that the 
glomerular secretion merely washed it down 
into the collecting tubules, it by no means 
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follows that urea, uric acid, etc. pursue the 
same course. It is unfortunate that urea, 
owing to its great solubility, is so quickly 
excreted that its detection in the tubules is 
impossible, and uric acid also is excreted with- 
out, as a rule, leaving any trace of its passage 
through the rodded cells. Recently, however, 
crystals of uric acid have been detected in those 
cells by Minkowski after adenin has been given. 
They are often found in the lumen of the 
convoluted tubules, never in Bowman’s capsule. 
Hoemoglobiii seems without doubt to pass 
through the glomeruli (Adami), and in all 
probability serum albumin also. 

Ribbert and Bradford’s experiments on the 
effects of removal of larger or smaller portions of 
the kidney substance may be interpreted in so 
many ways that their discussion in this article 
is unnecessary. Although most of the im- 
portant work on renal secretion was done by 
older investigators, recent workers have been 
able — thanks to the ingenious invention of Roy 
— by means of the oncograph, to register altera- 
tions in the volume of the kidney. This 
instrument is simply a ple^thysmograph of a 
suitable shape for the kidney, with oil as the 
medium, and a recording piston with attached 
lever for recording changes in the volume of 
the organ. 

Influence of the Nervous Syste7)i . — Reference 
has already been made to the influence exerted 
by the vaso-motor nerves, the fibres of which 
leave the cord by the anterior roots of the 11th, 
12th, and 13th dorsal nerves (Bradford). 
According to Bradford, vaso - pilator fibres 
accompany the constrictors, as stimulation of 
the above-mentioned anterior roots by induction 
shocks at the rate of one per second produces 
active dilatation of the vessels without a 
sufficient rise in blood-pressure to explain the 
enlargement of the kidney. Stimulation of 
the posterior roots produces roflexly a similar 
dilatation. There has always, however, been 
doubt expressed as to the existence of special 
secretory nerves to the kidney, although 
Eckhard showed that polyuria might be pro- 
duced by mechanical stimulation of that por- 
tion of the superior vermes of the cerebellum 
adjacent to the medulla if the hepatic nerves 
had been previously cut, or if the stimulation 
were a superficial one. He could not obtain the 
results which C. Bernard did on puncture of 
the floor of the 4th ventricle. It is hardly 
necessary, however, to accept the view of special 
secretory nerves for the kidney, as the existence 
of vaso-dilator fibres which can be stimulated 
either directly or reflexly explains the results 
obtained by Eekhard, and also the polyuria that 
occurs in hysteria, epilepsy, etc. The histo- 
logical work of Berkeley on the nerve-endings 
in the kidney requires further confirmation. 

The subject of physiological albuminuria is 
a difficult one. It is perhaps most easily 


explained on Heidenhain’s hypothesis, the per- 
meability or secretory activity of the cells being 
affected by any cause which tends to produce 
slowing of the local circulation, and as a result 
disturbance of the intracellular metabolism 
from want of oxygen, etc. (See article 
Urine.”) 

It is impossible at present to speak with any 
certainty about the internal secretion of the 
kidney, although a vast amount of work has 
been done by French and Italian scientists on 
this subject. 

Specific Renal- Fu7ictions . — Although in this 
article special reference has been made to the 
kidney as an organ of excretion, at the most 
selecting from the plasma preformed urinary 
constituents, it is necessary also to bear in mind 
that it possesses the power of altering plasma 
constituents, and in some cases even carrying 
out important syntheses. Thus the alkaline 
phosphates of the plasma appear in the urine as 
acid ones, and in at least some animals {e,g. the 
dog) the synthesis of benzoic acid and glycocoll 
to form hippuric acid takes place in its tissues. 
Although some at present hold that the kidney 
is the seat of uric acid formation, the proofs 
that have been brought forward in support of 
the view do not warrant one in coming to that 
conclusion, and the same holds with regard to 
the renal origin of urea. 
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Movable and Floating Kidney 

Movable kidney differs from floating kidney 
in its relation to the peritoneum ; the latter 
possesses a complete peritoneal covering and 
pedicle, while the former is retroperitoneal. 
The distinction is purely anatomical, and has 
no importance except in so far as it may 
increase the difficulties of the operator. The 
range of movement may be quite as great in 




94 


KIDNEY 


a movable as in a floating kidney, and the 
symptoms do not difler. 

Kiister believes that 2*5 per cent of the 
population, irrespective of sex or age, have 
movable kidi^'ys ; and Albarran states that in 
10 to 12 per cent of women there is a slight 
degree of fenal mobility. 

(1) The Surroundiru^s, — The kidney may 
move ihside its fatty capsule, or the capsule 
may . be loose and wander with the kidney 
(IV^rris). The amount of fat surrounding a 
^irfbvable kidney is not necessarily diminished 
even when the rest of the body is emaciated 
(Rosenstein). 

(2) The Range of Movement, — This may be 
very slight or extensive, and is clinically 
described in three degrees (Glenard). 

First Degree. — The kidney descends partly 
below the ribs on deep respiration, but its 
upper pole remains hidden. These slighter 
cases form the majority of movable kidneys 
(Morris). 

Second Degree. — The kidney descends entirely 
below the ribs, and the fingers may be pushed 
above it. 

Third Degree. — The kidney wanders over an 
extensive area of the abdomen. It is anchored 
by its pedicle of vessels, but may swing as low 
as the iliac fossa or across the median lino of 
the body. 

Sometimes a tilting movement takes place, 
by which the convex border turns forwards. 
The movement may be in the “plane of the 
loins,^^ and has been termed “cinder-sifting,” 
but this movement cannot be detected by 
palpation (Morris). 

The mal-placed kidney may form adhesions in 
some new position and there become fixed. 

(3) The State of the Kidney, — Often it is quite 
normal. A slight degree of pelvis dilatation 
is frequent, even hydronephrotic changes may 
take place from kinking of the ureter. Infection 
of the dilated or congested kidney may pro- 
duce pyonephrosis or pyelonephritis. Calculus 
may complicate a movable kidney, but it is 
uncommon. 

(4) The Condition of other Abdominal Organs, 
— Frequently there is no abnormality, some- 
times a general enteroptosis is present (Glenard). 
Movable liver occurs pretty frequently with 
movable kidney, more rarely the spleen is 
mobile. 

(5) Some Accidents which may occur, — Torsion 
of the renal pedicle, causing acute symptoms 
of renal pain, collapse, vomiting, and even 
anuria, may occur and be repeated. This 
usually happens after some exertion, and only 
occurs when the degree of mobility is very 
pronounced. Intermittent hydronephrosis is 
very frequent. The symptoms resemble those 
of strangulation, but in addition there is the 
presence of a renal tumour which disappears 
with the relief of the symptoms, and is followed 


by a marked temporary polyuria. Sometimes 
the hydronephrosis is permanent. Intermittent 
jaundice is said to occasionally complicate 
movable kidney on the right side, probably 
from pressure or dragging on the bile duct. 
This often passes off suddenly and after a few 
days reappears (Litten). 

Etiology, — The kidney is normally more 
movable in women than in men, and the 
preponderance of the former over the latter 
in movable kidney is striking — six or eight times 
more frequent in females (Rollet). 

The right side is much more often affected 
than the left (9 to 10 per cent, Fiirbringer) ; 
though both sides are sometimes affected (7*2 
per cent). Most cases occur between the ages 
of twenty and forty, but it also occurs in 
children. An hereditary tendency has been 
traced in some cases. 

The most frequent exciting causes are injury, 
and those changes which are induced by weak, 
pendulo\is abdominal walls, the result of 
repeated pregnancies, or distension by ascitic 
fluid or abdominal tumours. Rapid emaciation, 
enlargement of the kidney, and tight-lacing arc 
said to be factors in the etiology. 

SYMPTOMATOF.OGY. — Pain. — The most constant 
and usually the most striking indication of 
wandering kidne^y is pain (9G per cent). It 
will therefore be considered somewhat in detail. 
The suffering caused by a movable kidney shows 
great variation in its intensity and character. 
Every kidney which can be detected by palpa- 
tion and classed as movable does not cause 
pain ; many, indeed, are symptomless, and this 
especially applies to the left side ; but in the 
majority of instances pain is present in some 
degree. Often it is the only prominent symptom 
the patient complains of (43*3 per cent), at 
other times it is accompanied by general con- 
ditions of neurasthenia, or hysteria, or by 
disturbance of digestion ; in other cases the 
genito-urinary system bears the brunt of the 
disorders (31 per cent). 

In some cases pain amounts only to a dull, 
heavy aching in the loin, or a sense of dragging, 
which is continually present ; in others there 
is occasional pain, often severe and situated in 
the lumbar region. Sometimes it is described 
as sharp, and may radiate to the abdomen and 
even to the thigh. 

Exercise has a marked effect in starting and 
increasing the pain, while rest often relieves it. 

In women, and they form the majority of 
patients, the menstrual periods are attended by 
more severe exacerbations of the pain, necessi- 
tating rest in bed. 

In another class the pain is paroxysmal in 
character and agonising in severity, and shows 
the same radiation as renal colic. Some strain 
or extra fatigue often starts these attacks, and 
after a variable duration they suddenly cease. 

Temporary disappearance of the symptoms of 
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a movable kidney sometimes occurs, very rarely 
the improvement is permanent. 

The collection of symptoms which represent 
a movable kidney are of the most varied 
description. Simple enumeration only leads to 
further confusion, for none of them are charac- 
teristic. They fall, however, into three well- 
marked groups, and are thus most conveniently 
described although combinations of the different 
types occur : — (1) Genito-urinary group, (2) 
Gastro-intestinal group, (3) Nervous group. 

(1) Genito-urinary Group. — These cases re- 
semble renal calculus in many of its phases. 

The pain is in the loin or side; it is often 
insidious in its onset, and of a dull, heavy, 
aching character. It may be occasional and 
increased by exercise (horse-riding, etc.), or it 
may be constant and become more severe as 
time goes on. 

In a large number of cases (41*8 per cent) 
there are attacks at intervals of severe pain 
exactly simulating renal colic in their character 
and distribution. The same intense agony and 
prostration arc seen, the same nausea and 
vomiting, sweating, feeble rapid pulse, diminu- 
tion of urine, and even anuria and ura3mia 
(Pribram) may be present, and the same sudden 
relief from the symptoms is obtained. The 
patient during an attack sits doubled up with 
his knees to his chin and his body bent (New- 
man). The temperature often rises during an 
attack (Kurbringer). Hamiaturia may follow 
these attacks. Blood was present in the urine 
in 18 per cent of Morris’s cases of movable 
kidney. 

During an attack the kidney is increased in 
size, and relief is followed by a copious polyuria. 

Fre(piency of micturition may occur (18 per 
cent), and pus in small amount may be observed. 

Albumin is present in the urine in 14 per 
cent of cases (Schilling). 

So closely do these cases resemble renal 
calculus that in many the exclusion is only 
complete when the renal substance has been 
incised and the kidney and pelvis explored by 
the finger. 

(2) Gastro-intestiruil Group. — The symptoms 
point to gastric trouble : the patient is dyspeptic, 
complains of pain in the back, a sensation of 
sinking and weight after food. Constipation is 
often present, nausea and anorexia are frequently 
complained of. .laundice may occur as already 
noted. 

On examination of the abdomen the stomach 
is sometimes found dilated (Litten says in 55 
per cent), and sometimes a general condition of 
enteroptosis may be discovered. 

(3) Nervous Group. — The symptoms vary 
greatly. The patient is often nervous, irritable, 
excitable, and suffers from palpitation. Severe 
neuralgia may be present, or the pains may be 
vague and variable. Spots of hypersesthesia 
and anaesthetic areas often occur. Sometimes 


weakness of the lower extremities has been seen 
(Senator). 

The symptoms may be typical of hysteria, or 
the patient may be neurasthenic. In those 
cases there is often a neurotic family history, 
and a slight injury frequently determines the 
onset of the symptoms. 

Diagnosis. — In all cases the diagnosis rests 
upon the discovery of a movable tumour which 
is recognised as the kidney. 

Sometimes a movable abdominal swelling is 
the first sign noted. It may be discovered by 
the patient either before or after the onset of 
symptoms. In the slighter degrees of movable 
kidney, if the mobility can be detected the 
position of the swelling leaves no doubt as to its 
nature ; but in the more pronounced cases, where 
the range of mobility extends towards or into 
the false pelvis or towards the middle line, there 
are other conditions which may lead to confusion. 

The movable kidney has certain characters 
which should always be looked for. The shape 
can sometimes be made out and is character- 
istic ; there are no sharp borders ; by manipula- 
tion the organ can be replaced in the loin ; on 
percussion a dull tympanitic note is obtained 
anteriorly. 

No conclusions can be drawn from the per- 
cussion of the loin, or the presence or absence 
of hollowing in that region. Albarran points 
out that sometimes, when the right lobe of the 
liver is displaced downwards and the kidney 
movable, the size of the kidney may appear very 
great on palpation, and a hydronephrotic tumour 
be diagnosed when none is present. 

The abdominal swellings most likely to be 
confused with a wandering kidney are : — 

(1) An Ovarian Cyst with a long Pedicle . — 
The swelling can be reduced into the pelvis, but 
cannot be placed in the renal region. It is dull 
on percussion, and sometimes the abdominal 
wall is sufficiently thin to recognise that the 
form is not that of the kidney. 

(2) distended gall-bladder has a smaller 
range of mobility, and its dulness is continuous 
with that of the liver, while it is not reducible 
into the lumbar fossa. Jaundice, if present, 
inclines to the diagnosis of distention of the 
gall-bladder ; but it should not be forgotten that 
an attack of jaundice may complicate a n)ovable 
kidney, and further, that biliary and renal colic 
may be very similar, and, lastly, that the two 
conditions may occur together. 

(3) An hydatid cyst attached to the lower 
surface of the liver may cause difficulty. It is, 
however, painless, and swings round an axis 
corresponding more to that of the gall-bladder 
than the kidney. The tumour is not reducible 
into the loin. 

{^) A wandering spleen has a sharp margin, 
sometimes notched, and a dull percussion note. 
A movable spleen may sometimes descend as 
low as the iliac fossa. 
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(6) Mesenteric tumours are median in position, 
and show a greater transverse than vertical 
mobility, and are dull on percussion. 

Treatment, — (1) In some cases a floating 
kidney is discovered by the patient or medical 
attendant, but no symptoms which might arise 
from it are present. Here it is better to advise 
the patient to wear an abdominal belt, for 
symptoms may arise at a later date. Some- 
times the knowledge of possessing a movable 
kidney seems to excite uneasiness and dis- 
comfort, and eventually hypochondriasis. 

(2) In cases where symptoms are present a 
snugly fitting abdominal belt with an elastic 
cushion, with an air pad on its inner surface, 
and placed low down on the affected side, should 
always be tried, and in thin patients a fattening 
diet will sometimes be found of advantage. 

Where the symptoms are controlled by the 
apparatus the patient will have the option of 
retaining it for life or having an operation 
performed. Where the symptoms are unaffected 
by wearing an abdominal belt, operation should 
be recommended. It will usually be welcomed 
by the patient as an almost certain means of 
escape from her sufferings. 

The operation of nephrorraphy or nephropexy 
is, in the hands of an experienced surgeon, 
practically without a mortality (1 to 2 per cent). 
In the majority of instances the cure is complete 
and permanent. (For technique, see Operations.) 

The success of the operation may be con- 
sidered in relation to the various symptoms. 

Pain disappears in 88 per cent of cases after 
nephrorraphy (Albarran). 

In the gastro-intestinal grou'p the troubles are 
less often completely relieved. 

It is in the nervous type that treatment either 
by bandage or by operation has least effect. In 
Albarran’s statistics only a small number were 
cured by nephrorraphy (14 per cent were im- 
proved, 36 per cent showed no improvement in 
their nervous symptoms). This author considers 
that if the cause be allowed to remain the con- 
dition will be aggravated, and he does not 
hesitate to recommend operation even in those 
nervous cases after orthopajdic measures have 
failed. 

(3) In cases where enteroptosis is present an 
abdominal belt should be worn, and no operation 
is called for unless some complication such as 
hydronephrosis arises. 

Kidney, Injuries of 

Injuries to so essential and so vascular an 
organ as the kidney cannot fail to be of grave 
moment. Even a slight contusion in one so 
predisposed may start a tuberculous affection, 
or induce chronic interstitial nephritis; whilst 
the severer lacerations, involving, as they 
frequently do, the superjacent peritoneum or 
surrounding abdominal viscera, result in heavy 
mortality. 


The practical consideration of the subject 
falls into two divisions. 

{a) Subcutaneous lesions. 

(6) Open lesions. 

(a) Subcutaneous lesions of the kidney are 
more commonly met with in civil practice. 
They occur chiefly in men. The nature of the 
violence may be direct or indirect; its effects 
may be limited to the organ (simple lesion), or 
extend to the encasing structures or the sur- 
rounding viscera (complicated). Thus the peri- 
toneum covering the anterior surface may be 
split, or the adjoining ribs may be broken (5*5 
per cent, Kiister) and their fractured ends 
buried in the kidney ; or the liver, spleen, gut, 
even the diaphragm and lung, may be coin- 
cidently and extensively tom. 

Pathological. — There may be mere subcapsular 
ecchymoses or laceration, or the capsule may be 
ruptured and deep multiple stellate fissures 
traversing the kidney substance even to the 
hilus may exist, or the kidney may be rent into 
two or more isolated pieces or reduced to a pulp. 
The fatty capsule and muscles are frequently 
torn, and in children up to the age of ten the 
peritoneum is very liable to be split open, 
because the prenephric subperitoneal fat is 
absent before that age (Poireault). 

The mortality rises from 30*4 to 80 per cent 
when the peritoneum is torn (Kdel). 

Clinical Notes . — (i.) Anatomical limits of the 
haimorrhage. 

If the renal capsule is ruptured the blood 
issues into the perirenal tissues until it is 
checked by the fatty capsule ; a firmish rounded 
tumour is thus formed. But if the fatty 
capsule is also torn, the heemorrhage, if severe, 
escapes along the cellular planes in every 
direction, and may reach the other side of the 
vertebral column, or extend to the thigh, groin, 
or scrotum. In exceptional adult cases, and in 
children under the age of ten, the blood may 
pour into the peritoneal cavity through a split 
in the peritoneum. If a deep calyx or the 
pelvis be opened, urine follows in the track of 
the blood. 

In the severer cases every element favouring 
virulent septicity is thrown in combination. 
An organ, whose r61o is to eliminate micro- 
organisms and toxins, is damaged ; adjacent to 
it is the colon harbouring myriads of pyogenic 
bacilli, and around it is a widespread undrained 
bog of fluid blood, clot, damaged tissues, and 
putrescible urine. Small wonder that the 
mortality is great (30 per cent simple, 70 per 
cent complicated), and that it is largely due to 
septicity. 

(ii.) The indication of renal hsematuria con- 
sequent upon slight indirect violence. 

It is important to remember that pre-existing 
disease of the kidney may cause that organ to 
be easily lacerated. I always suspect the 
previous health of a kidney which bleeds on 
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slight indirect violence, such as a short fall upon 
the buttocks, or a muscular strain in lifting. 
Severe renal haemorrhage upon the occurrence 
of slight violence after mid-adult age and in old 
people should raise a suspicion of malignant 
growth : in the decade between thirty and forty 
of calculus, and in the young adult of chronic 
interstitial nephritis or tubercle. 1 have met 
and verified several instances of each of these 
diseases, the first intimation of which was given 
by the appearance of haGmaturia consequent 
upon a slight fall, blow, or strain. 

Sympto7)i8 . — Some amount of shock is 
present in nearly every case of renal laceration, 
the collapse being the more profound and 
lasting in proportion to the severity of the 
lesion. As the shock passes off, nausea and 
vomiting set in, severe pain is experienced in 
the area of the injured kidney and along its 
ureter, the kidney becomes exquisitely sensitive, 
and the muscles over it markedly rigid. 
Tympany ensues in a few hours although the 
peritoneum may be uninjured. Blood is passed 
in the urine ; the patient is often tormented 
with dysuria, although the acjtual (piantity of 
urine may be markedly diminished, and a 
swelling is soon detectable in the renal region, 
whilst ecchymosis, more or less extensive, dis- 
colours the skin, and marks the subcutaneous 
limits of the efiiised blood. 

Ilcnnuituria. — This cardinal symptom varies 
according to the site and extent of the lacera- 
tion, although it is no indication of the amount 
of the blood escaping, for much of it may per- 
colate from the kidney into the perirenal area. 
If the laceration is purely cortical the htema- 
turial admixture may be only microscopical 
and in the shape of a few blood cylinders. If, 
however, the kidney is extensively torn, the 
bleeding may be so profuse as to pour down the 
ureter, enter and fill the bladder, and either clot 
there, producing retention, or frequently issue 
thence by the act of urination, arterial in hue 
and fluid in consistence. It may even cause 
death. Thus Grawitz has collected seventeen 
cases in which death ensued within half an hour 
to fifteen hours after the injury. Usually, 
however, although the hj^emorrhage is at first 
bright, it rapidly darkens and clears off by the 
third day. If it remains profuse after the 
fourth day there is cause for alarm, especially if 
the swelling in the loin continues to increase. 
Sometimes it is intermittent, or varying in 
amount at different times, or it may even be j 
absent (Newman). In forty-nine deaths from 
uncomplicated lesions of the kidney fifteen died I 
rapidly without hsematuria (Tuffier). i 

Course of a i^evere Case . — When the peri- } 
toneum has been torn and the adjoining viscera i 
have been lacerated the patient usually succumbs, i 
Kiister says that only one case — that of Kehr — ' 
in which the peritoneal covering was proved to 
be torn has recovered ; but in the more favour- 
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able cases, when the injury is limited to the 
kidney, the patient, when he has escaped the 
immediate danger of hfcmorrhage, is confronted 
with that of septicity (76 per cent, Tuffier). 
This usually takes the form of cystopyelitis, 
which quickly induces in its turn pyelonephritis, 
perinephritis, and finally septic peritonitis. It 
is needless to add, if the inflammatory products 
around the kidney are unrelieved by free 
drainage the patient dies. 

Septicity is usually heralded by a rise of 
temperature, and increase of lumbar pain, and 
often these symptoms follow Juird upon the 
iMtroduction of a catheter ; for there is no doubt 
that part at least of the heavy mortality is due 
to septic catheterism. 

{h) Open lesio7iS of the huhiey. 

The symptoms which attend open wounds of 
the kidney are the same as those which mark 
subcutaneous lesions, but with these differences : 
— Hsematuria, which is the cardinal symptom, 
is nearly always present ; the pain, which is in 
proportion to the laceration of the muscles, is 
usually more localised, and docs not extend 
along the ureter ; whilst, owing to the generally 
free escape of blood or urine, the lumbar swelling 
is not present, or does not become so marked a 
feature. The prolapse of the kidney into the 
\vound is probably rare. The danger of 
hfemorrhage is as great as in subcutaneous 
wounds, but that of septicity is less, owing to 
the escape from the wound of the products of 
inflammation. Hence the death-rate is lower 
(15 per cent). Moreover, statistics show that 
many of the patients have been operated upon, 
and nearly always successfully. 

Treatment. — \a) In subcutaneous lesions. 

In a fair proportion of those cases in which 
the luematuria, the renal pain, and the loin 
swelling are slight, rest in bed will suffice. The 
application of an ice-bag for a few hours relieves 
mentally, if it does not influence the pain and 
hajmorrhage. Small doses of an opiate are 
always beneficial, but internal haemostatics by 
injection or by the mouth are useless. Subse- 
quently, strapping the affected side as if for 
fractured ribs (Morris) affords comfort and 
rest. 

In graver cases, when the hjcmaturia is severe 
and the loin swelling is marked, operative inter- 
ference becomes a necessity, not only to arrest 
the haemorrhage, but also to give a free outlet 
to the perirenal collection of blood and, may 
be, urine, and to anticipate and prevent those 
septic changes which prove so fatal. 

In fact, early surgical intervention will become, 
I believe, the rule in all the severer cases. 
Whether tamponade of the surface of the kidney 
and subsequent free drainage, or stitching of 
the fissures, or partial or complete nephrectomy, 
should be undertaken are questions which must 
rest upon the judgment and experience of the 
operator. At the same time that the loin is 
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opened, the necessity or the advantage of 
perineal drainage of the bladder should be 
raised. If the bladder is feeble or atonic, and 
clots show a decided tendency to form in that 
viscus, it is good surgery to place a large perineal 
drain in the bladder so as to prevent the inevi- 
table cystitis and those ascending changes which 
follow in its train. 

If prolonged shock and symptoms of profuse 
hsemorrhage into the peritoneum point to the 
tearing of the peritoneal surface of the kidney, 
the abdomen must be opened by the transperi- 
toneal incision and the blood removed. 

(5) Open lesions. 

In all cases of open lesion it is essential, if 
the hemorrhage or hematuria be severe, to 
enlarge the wound, and to deal with the kidney 
as the injury demands. 

Traumatic Nephritis 

After a blow or injury to the loin the onset 
of nephritis is marked by a rigor and the 
temperature rises. Blood is usually present in 
the urine, and when this disappears after a few 
days the microscope will show tube-casts and 
epithelium, and for a day or two red granular 
material is often observed (Kiister). Albumin 
is present in varying amount. 

A peculiarity of traumatic nepliritis is the 
combination of albuminuria with polyuria, 
which contrasts with the scanty urine of acute 
nephritis. A further distinctive feature is the 
rapid development of mdema of the feet, face, 
or sometimes the whole body. The mdema is 
not uncommonly (three in five cases, Potain) 
confined to one side, the injured one, of the 
body (Kiister). Some days later pyuria may 
appear, and if the temperature remains high 
suppuration has probably occurred. 

It should not be forgotten in the diagnosis 
of traumatic nephritis that old-standing renal 
disease may have preceded the injury. 

Pyvgiiosis . — In traumatic nephritis only one 
kidney is affected, and recovery as a rule takes 
place, the attack passing off in ten or fourteen 
days (Morris). Some cases go on to chronic 
nephritis (Albarran). Suppuration sometimes 
occurs and will require surgical interference. 

Treatment . — -The rest and diet already ob- 
served on account of the injury should be con- 
tinued. Leeches may be applied to the loin. 

Perinephritis and Perinephritic Abscess 

Inflammation of the areolar tissue around 
the kidney is comparatively rare, the published 
cases not exceeding more than a “ few' hundred 
(Fiirbringer). 

Etiology and Pathology . — The inflammation 
may stop short of actual pus formation and 
form only a dense fibrous thickening, or suppura- 
tion may take place. 

Before describing the symptoms of the disease 


it is convenient to review briefly those conditions 
which may lead up to it, and which one may 
expect to find in the history of a case, and also 
to note some facts of interest in their bearing 
on the prognosis. 

The disease is more frequent in males than in 
females, and occurs usually between the ages of 
twenty and forty. 

The right side is more often affected than 
the left ; it is seldom bilateral (3 in 230 cases, 
Kiister). 

In many cases careful examination of the 
other organs and attention to the history reveal 
no condition likely to induce suppuration, but 
in others the history of a chill, a muscular 
strain or a blow in the lumbar region (probably 
26 per cent, Duflin) is obtainable, or some small 
suppurating point, such as a whitlow, a boil, or 
carbuncle, is present ; in 17 per cent (Fenwick) 
perinephritic abscesses occurred during the 
course of some severe toxsemic condition, such 
as pyiemia, smallpox, scarlatina, etc. ; a few 
can be traced to disease in the appendix, liver, 
pelvic organs (23*5 per cent) or the vertebrse 
(3*7 per cent). . 

Lastly, a separate group of cases takes origin 
in disease of the kidney (32 per cent), and these 
are named “ secondary while the others are 
primary.^' 

Symptoms . — In some conditions the causative 
disease is severe, and masks the symptoms of 
the perirenal suppuration, which may only be 
discovered on the post-mortem table. Thus 
pelvic cellulitis may be complicated by peri- 
nephritic abscess without the latter condition 
sufficiently modifying the symptoms already 
present to attract attention, or during the 
malignant course of pyiemia or smallpox the 
kidney may become surrounded with pus with- 
out the latter giving any indication of its 
presence. In the primary class of cases the 
disease attains its most rapid and pronounced 
form ; even here, however, the signs may some- 
times be obscure and lead the practitioner 
astray, and this occurs more especially in the 
older and more weakly individuals than in the 
more robust. 

In the other type of case where some renal 
disease is present and especially of calculous 
nature, the symptoms are more moderate, the 
course more prolonged, and the patient less 
likely to survive the disease. 

Onset . — In most cases the disease commences 
insidiously with pain (64 per cent, Fenwick) of a 
dull, heavy character in one loin, or an indefinite 
aching on both sides, which later becomes more 
localised. This mode of onset is especially fre- 
quent when the abscess is secondary to renal 
disease, less often when other causes are present. 

When the suppuration arises apart from 
disease of the kidney, a sudden rigor and rise 
of temperature is more likely to be the preface 
to further symptoms. 
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In a few cases (9 per cent) symptoms of 
urinary disease are already present when other 
signs appear. 

Pain . — The initial pain soon becomes more 
severe. From a dull, heavy aching it becomes 
sharper and more stabbing, and often assumes 
a paroxysmal character of great severity. Some- 
times it is intermittent, and it has at times a 
remarkable “ tertian character (Elias). Con- 
fined at first to the affected loin it later radiates 
along the distribution of the lumbar nerves to 
the hip, thigh, knee, groin, and sometimes to 
the testes and penis. 

The pain is exaggerated by every movement, 
and especially by coughing or straining. Tender- 
ness in the renal region is an early and invari- 
able symptom. Some temporary ana3sthesia or 
paresis of the thigh on the affected side has been 
observed (4 per cent, Nieden). 

Fever may be severe, commencing at the 
outset of the disease with rigors. It is usually 
continuous, with morning remissions. Like the 
pain it may be absent at intervals, and in this 
way resemble ague. Fever is a more striking 
feature in those cases which^ arise apart from 
renal disease than in those where the inflam- 
mation spreads from the kidney. It has been 
noted that in some cases the pain and fever 
become less marked a day or two before the 
appearance of the swelling. In subacute or 
chronic cases the fever may be slight. 

T'lwiour. — In the early stage nothing but 
marked tenderness is discovered on palpating 
the loin. So severe is this pain on pressure 
that the abdominal wall resents the palpating 
hand by firm contraction, and an anajstlietic is 
advisable in making examination. With the 
patient recumbent, if one hand be placed so as 
to support each loin, an increased sensation of 
weight may be detected by the surgeon before 
any swelling can be defined (Morris). After 
some days (eight to fifteen days. Trousseau) or 
weeks or even months, an indefinite fulness can 
be felt deeply placed, and later a lumbar tumour 
appears (87 per cent, Fenwick). 

At first this is firm and ill defined, later an 
actual lumbar swelling can be seen. The 
natural curve of the waist becomes obliterated, 
the skin oodematous, and the surface tempera- 
ture is raised. Sometimes when the abscess 
tends to point the skin is reddened and 
congested. 

On palpation the swelling is very tender, and 
if the abdominal wall permits, the outline will 
be found indefinite and fluctuation can be 
elicited. The respiratory movements do not 
affect the tumour. The flank is dull, but at 
the interior and inner side of the swelling a 
tympanitic note betrays the position of the 
colon. Much depends for ease in examination 
on the thickness of the abdominal wall. As 
much as six pints of pus have been concealed 
beneath a fat belly wall without fluctuation 


being discovered (Morris). There is a dis- 
tinguishing tendency to bulge backwards into 
the flank, rather than forwards into the ab- 
domen (Rosenstein). 

In some subacute cases a tumour is found 
lying under the unaltered skin, which is very 
elastic, often resistent and globular or egg- 
shaped, rarely of hour-glass form (Giiterbock). 

Effect on the Attitude and Movements of the 
Patient . — Lameness is often observed as an early 
symptom (Duffin), and the patient in sitting 
tends to rest on one tuber ischii (Morris). The 
body is often held bent forwards and inclined 
towards the affected side ; this habit will draw 
attention to the hip, and in the presence of 
referred pain in this region without marked 
lumbar symptoms, may lead the observer astray. 

On examination the patient lies on his 
back in bed, with the thigh of the diseased 
side flexed, and often abducted and rotated 
outwards, so that the heel is in relation to the 
dorsum of the other foot, the thigh cannot be 
extended without pain, and adduction is per- 
formed with difficulty (Oibnoy). The condition 
closely resembles that of the second stage of 
hip-joint disease, and is due to the unconscious 
attempt at relaxation of the abdominal and 
psoas muscles. Tliere is, however, entire 
absence of tenderness, swelling, or muscular 
wasting about the hip-joint, and by flexion of 
the thigh the psoas muscle is thrown out of 
action, and rotation is now perfect and painless. 

Condition of the Urine . — (flianges in the urine 
occur in 33-3 per cent of cases (Giiterbock) but 
these give very little aid to diagnosis. 

In cases of old-standing urinary disease there 
may be blood, pus, etc. in the urine, but the 
condition is unaflected by the presence of peri- 
nephritic sxippuration. 

When renal disease is absent, albumin, casts, 
and even blood may appear in the urine, prob- 
ably from pressure on the renal vein (Morris). 
Pus is present at intervals in 10 per cent of 
primary cases (Fenwick). In some cases a 
large number of bacilli have been discovered 
in an almost normal urine preceding rupture 
into the renal pelvis (Furbringer). Often no 
urinary trouble is present at all, or only the 
abundant lithatic deposit of febrile urine. 

General Symptoms . — Constipation is invari- 
able, and is a marked feature of the case, while 
flatulence is very troublesome. 

Doubtless the constipation may be partly 
explained by the great increase of pain when 
the bowels are moved. 

The appetite fails, there is often nausea, 
sometimes vomiting, and in acute cases rapid 
loss of flesh occurs. 

Interference with movements of the diaphragm 
causes a marked frequency of respiration. 

Unilateral cedema of the foot or leg is some- 
times observed, and has preceded the other 
symptoms by some weeks. 
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Dtagfioau , — Apart from the latent cases there 
are two broad types, the acute and the chronic. 

Tbe practitioner is most likely to be led 
astray only during the early stage before the 
swelling appears, and only pain and fever are 
present. In cases where fever and ngovB are 
prominent feature of the case, some acute 
infectious disease^ such as influenza, scarlatina, 
or typhoid is simulated. 

In the history there may be little to guide 
one, but a strain or lumbar injury should 
always lead to examination of the kidney region. 
The pain in the back in these fevers is more 
general, and there is no tendency to unilateral 
localisation as in perirenal inflammation. In 
a few days the appearance of a rash or other 
signs will clear up any doiibt. 

In cases of less febrile type the continuous 
aching or shooting pain may resemble lumbago, 
neuralgia, and even renal colic. In lumbago 
the pain shows some relation to movement, it 
is bilateral, the muscles are tender on jhnching 
them up, and fever is wanting. 

In neuralgia there is absence of the marked 
tenderness of perirenal abscess, no temperature 
or rigors, and the pain is more completely 
intermittent. 

Reval colic is accompanied by marked urinary 
changes, blood, pus, and frequent micturition, 
and these are reliable guides, because the onset 
and course of the symptoms in the form of 
perirenal abscess which complicates renal cal- 
culous disease, and which is accompanied by 
changes in the urine, are usually insidious and 
moderate (Fenwick). At a later stage, whe 7 i a 
swelling has become evident^ the condition most 
likely to be mistaken for perinephritis is 
pyonephrosis. 

Pyonephrosis. — Here, however, the course is 
more chronic and the symptoms less severe, 
pain is not a marked feature of the disease, 
tenderness is less marked, the tumour is well 
defined and regular, and the skin of the post- 
renal area lacks that waxy, oedematous condition 
so frequently observed in perinephritis. 

Appendicitis may closely simulate perirenal 
abscess, and may be a cause of it. The tender- 
ness is, however, usually at a lower level and 
the swelling is in the iliac fossa. 

In less acute cases a cold abscess^ originating 
in spinal caries, may resemble perinephritic 
abscess. The angular curve, the rigidity of 
the whole spine, the local tenderness on jarring 
the column or on pressing the spinous processes, 
and the slower course and smaller size of the 
abscess, will lead to a diagnosis. 

Treatment. — Before diagnosis is certain, the 
treatment (rest, diet, medicine) is that of any 
acute fever. In early cases where perirenal in- 
flammation is suspected, cupping, fomentations, 
and opium may aid in bringing about a resolu- 
tion, for it is undoubted that a few cases do not 
go on to pus formation ; but much time should 


not be wasted on these measures, and as soon as 
perinephritis is diagnosed, incision and evacua- 
tion of the abscess is the safest and most speedy 
means of treatment. It is well to bear in 
mind the following points in recommending 
operation ; — 

1. In acute cases septicsemia and pysemia 
may occur. 

2. In less acute, the abscess may burrow and 
rupture in various directions. Rupture occurs 
on an average in from three to five months 
(Laiicereaux), and has a death-rate of 53 per 
cent (Rosenberger). 

3. The majority of unoperated cases do not 
rupture, but die of exhaustion from hectic and 
waxy disease (Newman). 

4. “ Primary cases are more favourable, 
mortality 16 per cent (Kiister), than “ secondary ” 
(to kidney disease), mortality 49 per cent 
(K lister). 

5. And lastly, when free incision is employed 
94*4 per cent recover, irrespective of primary or 
secondary disease, while without operation only 
13*6 per cent survive (Poland). 

RfcNAL Fistula 

Etiology and Anatomy. — After wounds of 
the kidney urine may be discharged for some 
time, but the fistula is of short duration. If 
the calices or pelvis of the kidney be opened, 
and especially if suppuration be snperadded, the 
discharge is more likely to be jirolonged. Most 
renal fistulm either follow operations upon the 
kidney or occur spontaneously. 

1. Fistula, following Operation . — The fistula 
is usually tortuous, and lined with granulation 
tissue which projects at its orifice. Phosphatic 
deposit may take place on the walls, and urea 
and urinary salts are present in the discharge. 
After a time the urine may disappear from the 
discharge from destruction of the remaining 
kidney tissue. 

Ohstmate Symptoms , — The general health is 
often quite unaffected so long as the discharge 
is free, and after lasting for many months or 
years (sometimes seven years, Morris) the fistula 
sometimes closes, and the wound becomes sound 
and permanently healed. In other cases the 
discharge diminishes, but at the same time the 
improvement in the general health apparent 
after the original operation is not maintained, 
there is continuous pain in the renal region, 
tenderness on pressure, and a swelling is still 
felt there. The temperature is raised, and now 
and again a sudden rise and fall occurs and the 
strength fails. In other cases the fistula closes 
completely, the temperature suddenly rises, and 
there is pain and tenderness in the renal region. 
Sometimes the attack is accompanied by a rigor, 
and vomiting may occur. In a few days the 
skin becomes reddened and tender, the scar 
breaks down and the discharge recommences, 
but from time to time these attacks of reten- 
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tion recur. Septiceemia or pyaemia supervene in 
some cases where the drainage is incomplete. 

2. Spontamous fistulas are not often met with, 
since early operation has been recognised as the 
best treatment for kidney calculus. 

The rupture of a calculous, less frequently 
of a tuberculous pyonephrosis or a perirenal 
abscess, most often occurs in the loin, and 
usually at the triangle of Petit (Albarran). 
The opening may, however, be in the loin or 
buttock, or some part of the abdominal wall 
distant from the seat of the disease. The 
opening is commonly single, and although 
secondary openings do occur, they are not so 
often observed as in urinary fistuhe originating 
in the lower urinary tract (Gutorbock). Some- 
times the orifice is situated in an intercostal 
space. In these cases, fortunately, the pleural 
sac is pushed up and is not involved (Morris). 
Rupture into abdominal viscera (stomach, 
intestines, etc.), and even a fistula communi- 
cating with the lung may be formed. 

Biafpiosis . — Spontaneous fistula opening at 
some distant point may cause difficulty, but 
the discharge of urine and thc^ history of urinary 
disease and abnormality in the urine will betray 
its origin. 

Treatment. — Fistuhe following operation 
should be kept clean, and the surrounding skin 
protected by an ointment. If phosphatic 
encrustation of the track has taken place, it 
should be syringed with an acid solution (weak 
hydrochloric acid). 

When the discharge is slight a sufficient pad 
should be worn to absorb it, even a copious 
discharge of urine in the loin may bo compatible 
with comfort if a receptacle be worn (Morris). 
ICxuberant granulations should be touched with 
silver nitrate, and a small superficial sinus may 
sometimes close after a few applications of the 
hot wire ; but there are some conditions which 
demand operative interference. These consist 
in : — 

(1) Recurring attacks of retention of the 
discharge, complete or incomplete. 

(2) The inconvenience of the discharge be- 
coming intolerable. 

(3) Nephrotomy for tubercular or calculous 
pyonephrosis is a temporary measixre to tide 
the patient over a crisis ; when the health has 
improved sufficiently nephrectomy will probably 
be required to avoid a permanent fistula and 
the eftects of prolonged suppuration. 

Pyelitis 

The relation between the kidney and its 
pelvis is so intimate that inflammation of the 
latter seldom occurs without the kidney 
participating to some extent in the process. 
It is practical, however, to draw a distinction 
between pyelitis and pyelonephritis, for in the 
latter the disease has invaded the kidney 
structure and the prognosis is grave. 


Etiology.— Any period of life may be affected, 
but pyelitis is most frequent during middle 
life and in males, for the causes which produce 
it come into operation at that time and in men. 

There are three classes : — 

(1) Those arising from local conditions, of 
which stone in the pelvis is the most important 
(pyelitis calculosa). 

(2) Those following disease of the lower 
urinary organs. These, which form the largest 
class of pyelitis, may be briefly enumerated ; — 

Cystitis with decomposition of the urine and 
ascending inflammation of the ureter and pelvis, 
in which the process travels from the bladder 
to the renal pelvis or kidney by direct con- 
tinuity along the mucous membrane, or by way 
of the lympliatic vessels (Lindsay Steven). 

Gonorrhmal cystitis accounts for 18 per cent 
of cases of pyelitis (Finger), but vesical calculus, 
bladder growths, etc., are predisposing causes, 
and septic catheterisation a frequent exciting 
cause. 

Atony of the bladder from obstruction or 
paralysis and decomposition of retained urine 
is a frequent cause, and in fact 74 per cent of 
those who die with liyjjertropby of the prostate 
suffer from pyelitis, and in fatal cases of 
urethral stricture, inflammation of the renal 
pelvis is found in 41 per cent (Fiirbringer). 

Atony of the bladder with cystitis, in spinal 
or cerebral disease, form a small class. 

Lastly, opei’ations in the neighbourhood of 
the bladder by spread of inflammation along 
the ureter induce pyelitis. 

(3) Infection ])y way of the blood stream. 
Pyelitis sometimes occurs during the course 
of one of the acute infective diseases, such 
as scarlatina, diphtheria, dysentery, cholera, 
typhus, smallpox, or puerperal fever. 

Again, poisons introduced into the body — 
such as cantharides, turpentine, balsams, etc. — 
may give rise to pyelitis during their excretion. 

Tubercular pyelitis requires separate con- 
sideration {vide Renal Tubercle). 

Pathology . — Pyelitis is more frequently uni- 
lateral than bilateral. This applies especially 
to calculous pyelitis : in the ascending form it 
is often bilateral, but one side is usually affected 
before the other (Fenwick) and to a much 
greater extent than the other (Senator). The 
acuteness of the process varies with the cause. 
Slight forms are catarrhal, with hypersemia 
and thickening of the mucous membrane and 
desquamation of the epithelium, and are found 
especially in early calculus. Severe infective 
forms may bo attended with formation of a 
membrane (croupous and diphtheritic), while 
the chronic forms due to long presence of 
calculi, etc., show a thickened, discoloured, 
grayish mucous membrane and an infiltrated 
wall. Small cysts may form with colloid 
contents (pyelitis cystica, Litten, v. Kalden), 
or small grayish lymph follicles (pyelitis 
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granulosa, Chiari), and ulceration is often 
present. 

Backward pressure is often coincident with 
pyelitis, and dilatation of the renal pelvis and 
atrophy of the kidney substance results 
(hydronephrosis and pyonephrosis). Suppura- 
tive nephritis or chronic interstitial nephritis 
may occur from spread of the inflammation. 

Symptomatology. — The amount of suflering 
depends more on the cause than on the pyelitis 
itself. The severe microbic types, e.g. pyaemia, 
etc., may be unattended by pain, or at most 
have a dull aching, while in slight cases due to 
calculus the agony may be intense and pro- 
longed. Sometimes, however, pain in a pure 
case of pyelitis (for instance, puerperal fever) 
may resemble renal colic in its intensity and 
distribution (Ebstein). Ascending pain along 
the ureters, followed by dull aching in the 
kidney, may be due to pyelitis apart from the 
symptoms of its cause. 

The pus in the urine intermits, being usually 
noticed to be more abundant in the first urina- 
tion on rising in the morning. 

General Symptoms . — Continued fever does not 
always accompany chronic siippurative pyelitis 
unless the ureter becomes blocked, but a slight 
rise of temperature may occur at night (Newman), 

In uncomplicated pyelitis the most important 
signs are found in the urine. 

Changes in the Urine. — Pus. — The urine, 
when passed, is milky and opalescent, but on 
standing the pus soon separates into a creamy 
layer at the bottom of the urine glass, clearly 
marked off from the supernatant urine. The 
amount of mucus present is slight and not 
sufficient to cloud the urine. 

Recaption is acid; even when the urine of 
pyelitis is foetid it may retain its acid reaction 
from admixture of the secretion of the normal 
kidney. In the later stages it sometimes be- 
comes markedly alkaline. 

Odour . — In the earlier stages there is no 
smell. When decomposition is pronounced 
Dickinson remarked a peculiar smell like 
sulphuretted hydrogen, which he distinguishes 
form the ammoniacal odour of the urine of 
bladder inflammation. 

Albumin is present, but corresponds to the 
amount of pus. When the deposit on boiling is 
excessive, it raises the suspicion that the renal 
tissue has been invaded, and other signs of this 
complication should be looked for. 

Cells. — Besides pus corpuscles numerous epi- 
thelial cells are often present, elongated, pointed, 
and often overlapping each other, which a 
skilled microscopist can detect as pelvic. 

Bacteria. — Numerous micrococci and bacilli 
can be seen (quite apart from decomposition) in 
the recently passed urine. 

Diagnosis. — Pyelitis must be distinguished 
from — (1) Cystitis . — In cases of pyelitis, when 
the urine is decomposed and alkaline, and pain- 


ful and frequent micturition is present, cystitis 
will be stimulated, and yet the bladder be free 
from disease. The history is important, for it 
may show long -continued renal symptoms 
previous to the onset of bladder trouble ; the 
amount of mucus and the ammoniacal de- 
composition are greater in bladder affections. 
The cystoscope is the best guide in doubtful 
cases — the diagnosis resting on the pyuric 
efflux, the shape of the ureteric orifice, and the 
urine obtained from each pelvis by the ureter 
catheter. 

In the class due to ascending inflammation 
from disease of the lower genito-urinary tract 
the diagnosis of pyelitis apart from renal 
changes is very difficult, often impossible. 
Ascending ureteric pain followed by dull, heavy 
aching and tenderness of the kidney should 
raise the suspicion of this complication. It 
may bo possible, by massage of the kidney, to 
obtain an appreciable increase of the pus in the 
urine. 

(2) Pyeloiuphritis and Chronic Interstitial 
Nephritis. — In acute pyelonephritis there are 
rigors, high fever* with a feeble, rapid pulse, a 
coated, dry tongue, thirst, and vomiting. The 
urine is diminished in amount, and contains 
a large quantity of pus and albumin. The 
patient rapidly sinks into a typhoid condition. 

If chronic indurative changes have occurred 
in the kidney there is progressive loss of weight, 
failing appetite, headache, thirst, and sometimes 
vomiting ; the tongue is coated and the mouth 
dry. There is polyuria, the urine is of low 
specific gravity, the albuminuria is in excess of 
the pus present, and tube casts may be found. 
The condition of the urine is often masked by 
the cystitis already present. 

Treatment. — Prophylactic. — Many cases of 
ascending infection may be avoided by careful 
antiseptic catheterisation, and the prior ad- 
ministration before interference of hexamethylen- 
tetramine, gr. v. 

The indications to be followed are: (1) to 
remove the cause ; (2) to control the amount of 
pus and relieve pain. 

(1) This includes the treatment of renal 
calculus, enlarged prostate, urethral stricture, 
and other conditions. A word of warning is 
necessary in cases where backward pressure is 
an element. If there is any reason to suspect 
that the renal tissue has been invaded, operative 
interference should be limited to the methods 
which throw least strain on the weakened 
kidneys. 

(2) In all cases medical treatment should be 
adopted and urinary antiseptics exhibited. 

Hexamethylentetramine (gr. v.), sandal- wood 
oil, ammonium benzoate, boric acid, natural 
salicylic acid, and salicylates give the best 
results. Sandal-wood oil is efficacious in the 
chronic types, or antiseptics may be combined 
with the liquid extract of white sandal-wood. 
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Tonics should be prescribed, and of these 
quinine and nitro-hydrochloric acid are valuable. 

In acute cases the patient should be strictly 
confined to bed, and dry cupping or leeches 
applied locally, and opium fomentations to 
relieve pain. 

Suppurative Pyelonephritis 

Suppuration in the renal pelvis and kidney is 
the result of secondary infection from the lower 
urinary tract. It is the closing stage of many 
cases of old-standing cystitis, and occurs espe- 
cially when some form of obstruction is present. 

Etiology . — Infection introduced into the 
bladder — often by a dirty catheter — spreads to 
the kidneys already damaged by obstruction. 
This occurs in cases of old-standing urethral 
obstruction (44 per cent), stricture, enlarged 
prostate, etc., in long-continued cystitis (28 per 
cent), from calculus, growths, etc., or in cases 
of bladder atony (24 per cent), from brain or 
spinal disease or injury (Dickinson). 

Pathology. — The septic process spreads along 
the ureter or its lymphatics to the renal pelvis 
and kidney. Yellow streaks' are found pass- 
ing from the pyramids along the tubules to 
the cortex, where yellowish splashes or actual 
abscesses are dotted here and there. 

Sympto7ns . — There is a combination of septic 
absorption with unemia. At the outset there 
is a rigor, which is sometimes severe, and it may 
be repeated, but often this only occurs a day or 
two before death. 

The tern joerat lire rises to lOD-lOS” F., or 
even higher, and remains up with slight morn- 
ing remissions. Sometimes in old people, or 
those advanced in cachexia, there is no fever, 
although other grave symptoms are present, 
while in other cases the temperature may return 
to normal for four or five days, and then another 
rise occurs. The patient complains of thirst 
and headache ; he refuses food, the bowels are 
constipated, and there is troublesome flatulence. 
The mouth is dry, the tongue coated, brown, 
and cracked (‘‘parrot tongue^’), and only pro- 
truded with difficulty. Sweating often occurs 
and is profuse, but shows no relation to the 
rise and fall of the temperature. There is rapid 
emaciation ; the face has an anxious, sallow 
look, but is never jaundiced. The fever is un- 
accompanied by excitement or delirium. The 
patient becomes indifferent to his surroundings 
and dull ; he replies to questions but slowly, 
and from time to time dozes off into a restless 
sleep from which he awakes with a start. Quiet 
muttering delirium often occurs, the torpor 
increases, and an hour or two before death 
coma supervenes. 

Urine. — If the urine is clear before the onset, 
it becomes turbid and deposits pus on standing ; 
often, however, it is already thick, muddy, and 
alkaline from long-continued cystitis. Albumin 
is constantly present in moderate quantity, and 


tube-casts and epithelial cells are found, but 
these signs are usually masked by the purulent 
urine of cystitis. 

Diminution in the quantity of urine is con- 
stant and the specific gravity is low. There is 
usually little or no pain, but indefinite aching 
with tenderness on pressure is sometimes 
present. 

The kidney cannot, as a rule, be left, although 
it is enlarged. 

There are three conditions which resemble 
the clinical picture of a suppurative nephritis: — 

(а) Acute nephritis (Bright’s disease). 

Here the urine is greatly reduced in quantity 
(four or five ounces in twenty-four hours) ; it is 
smoky or porter-coloured from blood, and the 
specific gravity is high (1025). The puffiness 
of the eyelids and dropsy, the dry skin, and the 
frequent occurrence of uriemic convulsions dis- 
tinguish this disease. 

(б) Pywmia is distinguished by its high 
swinging temperature, repeated rigors with 
sweating, the secondary abscesses, and the hay- 
like odour of the breath. 

(c) Pyojiephrosis has already been discussed. 

Prognosis. — The condition is one of extreme 
gravity, and is usually fatal within a few weeks 
(average 2-3 weeks, Morris). Occasionally, how- 
ever, under treatment the drowsiness disappears, 
the appetite improves, and the temperature 
returns to normal. 

In some cases of enlarged prostate with abund- 
ant residual urine, the infection of the bladder 
rapidly spreads to the damaged kidneys, and 
within a few days the patient succumbs ; but in 
most cases the condition is of a more chronic 

The age of the patient, the previous condition 
of the kidneys, and the cause of the obstruction 
(malignant tumours) are important factors in 
deciding a fatal result. 

A dry coated tongue with increasing feeble- 
ness and drowsiness are very unfavourable 
symptoms. 

Treatment . — Attention to antisepsis in the 
treatment of stricture, prostatic enlargement, 
etc., and the early removal of urethral obstruc- 
tion by operation, have reduced the frequency 
of this disease. 

When infection has occurred no operation is 
availing or advisable. 

The diet should consist mainly of milk, the 
kidneys should be flushed with Contrexville 
water, distilled or barley water, and urinary 
antiseptics should be administered. Dry cup- 
ping of the loins may be useful. In more 
chronic cases the bladder should be washed out 
w’ith boric acid, quinine, or other antiseptic 
solution. 

Cysts op the Kidney 

Conglomerate Cysts or Cystic Metamorphosis. 
— The condition is a very rare one, only a few 
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cases have been diagnosed during life (Lin- 
degger). Occurring in the adult it is probably 
of congenital or inflammatory (Newman) origin, 
and is almost invariably bilateral. There are 
usually some symptoms of renal disease. 

In one class of case the symptoms have re- 
sembled those of chronic interstitial nephritis 
with polyuria, albuminuria, oedema, and circu- 
latory changes, and sometimes symptoms of 
uraemia occur. 

In another class pain, slight or severe, some- 
times resembling renal colic, has drawn attention 
to the condition. 

The discovery of a renal tumour is the only 
sign which may lead to a diagnosis, and this 
appears in only 29 per cent of the cases 
(Lejars). In fifteen out of twenty-two cases 
collected by Newman a wrong diagnosis was 
made before operation. 

The swelling is almost invariably bilateral 
(unilateral, one In sixty, Ijojars), and this 
differentiates it from hydatid and simple cysts 
which it may resemble. Primary malignant 
tumour of the kidney may be suspected, but in 
this the tumour is unilateral, and there are no 
signs of chronic nephritis, while the pain and 
heematuria of a malignant tumour of corre- 
sponding size are much more marked. Pyo- 
and hydro-nephrosis may be excluded by the 
history, the absence of fluctuation, and repeated 
examination of the urine. 

The condition may last from fifteen (Lejars) 
to twenty (Senator) years. From its almost 
constant bilateral distribution treatment by 
operation is possible only in exceptional cases. 
The kidney will probably have been explored 
for severe pain under the impression that a 
movable kidney or a hydronephrosis is present, 
and it lies with the surgeon to decide the 
question of removal. 

Large sej'mis cgsts are usually single, some- 
times several are found. A fluctuating tumour 
is formed, having the character of a renal 
swelling, sometimes of large size. I have seen 
and operated on large cysts from both head and 
tail of the kidney, the evident result of obstruc- 
tion to some calyx by inflammatory changes 
induced by stone in the pelvis or ureter. One 
cyst contained a large amount of crystals of 
cholesterine. It is diagnosed from an ovarian 
cyst by its renal characters. From hydro- 
nephrosis it is sometimes very difficult to dis- 
tinguish. 

Incision and drainage is the best routine 
treatment, but the expert will probably prefer 
to resect and stitch over the pared walls. 

Stone in the Kidney 

Kenal concretions usually form in the pelvis 
or the calyces of the kidney from deposition 
of certain solid constituents of the urine. Occa- 
sionally, however, a stone may be found in an 
isolated cavity in the parenchyma, the result 


of obstruction to the straight tubes, and of 
accumulations behind them. 

There are three groups of renal stone : the 
acid (uratic and oxalate of lime stone), the 
alkaline (lime phosphate), and the bacterial 
(ammonio-magnesic phosphate). The uric acid 
is said to be the most usual (80 per cent, 
Fiirbringcr). 

Clinical notes on — 

(a) TJie Size . — Stones vary in size from that 
of a fig-seed to a dendritic mass moulded to the 
pelvis and weighing about two ounces. The 
heaviest recorded is one by Fotel, of five pounds 
in weight. There is no fixed relation between 
the size of the stone and the duration of the 
symptoms, if only the urine remains acid and 
sterile. Pure oxalate of lime stones grow slower 
than the uratic group. It has taken five, even 
ten years to produce an oxalate stone the size 
of the crown of a molar. If the urine contain 
pus and micro-organisms the size of the stone is 
roughly commensurate with the duration of that 
alteration in the urine ; for phosphatic material 
is quickly deposited under these conditions on 
any material actitig as a nucleus. 

{h) The Surface . — Much depends on the sur- 
face. Uratic stones are smooth, lime oxalate 
stones are often covered with minute or large 
clear crystals of a brownish hue. The smooth, 
polished uratic variety are most usually multiple, 
and once in the grasp of the ureter, they pass 
more readily, and give comparatively less 
suffering. The latter are more irregular in 
shape and take longer in transit, induce greater 
agony, and if unvoidable are often single. 

The chief clinical feature of the crystalline 
surfaced stones is the tendency they exhibit to 
become hurled ; this is, of course, due to their 
acicular surface being forced by reflex spasm 
into the swollen mucous membrane. The 
favourite burial-ground is near the outlet of 
the renal pelvis ; but adhesion (partial burial) 
is common in any part of the pelvis from the 
same mechanical reasons. When fairly in the 
ureter they may pouch the tube at its com- 
mencement or termination, and quietly increase 
in size without much obstruction to the passage 
of urine. 

Phosphatic stones shift the least of any ; 
they evince a dangerous tendency to grow into 
and block the pelvic orifice of the ureter. 

(c) The Site . — The early pathological changes 
induced by the stone mainly depend on whether 
it leaves the pelvic orifice free or not. 

1. Free Outlet. — An oxalate may remain 
buried for years near the pelvic orifice, and 
yet leave the outlet free, inducing merely a 
thickening of the pelvic wall and an increase in 
and a condensation of the fat around it; or a 
stone of the acid group may be fixed in a deep 
calyx for years, the outlet remaining free, and 
the only change induced being an induration of 
the kidney tissue due to chronic interstitial 
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nephritis. This is at first localised to the 
neighbourhood of the irritating body. In 
course of time most stones evoke inflammatory 
resentment in the mucous membrane, and 
pyelitis, pyelonephritis, perinephritis ensue. 
Eighty per cent of the patients who die from 
renal calculus do so in consetpience of sup- 
puration (Dickinson). 

2. Obstructed Outlet. — Should, however, the 
stone be so buried near the orifice, or so situated 
as to abut upon or periodically to obstruct the 
outlet of the pelvis and the due egress of the 
secretion, serious back pressure changes will 
inevitably result, e.g. dilatation of pelvis (hydro- 
nephrosis) and atrophy of gland ; and if septicity 
be grafted on these conditions, the destruction 
of inflammation is severe and serious. 

(d) The Remissions^ Intermissions^ ayid latent 
Periods of P>tone-Pain. — To the discredit of the 
original diagnosis, but to the relief of the 
patient, the pain of renal stone — like all other 
diseases of the urinary mucous membrane — is 
subject to extraordinary remissions. The pain 
may be absent or hardly noticeable for weeks, 
months, even years, and this' without apparent 
cause ; nay more, the suttering may end entirely. 

I have seen patients free for eight, twelve, 
or fifteen years from any symptom of a stone 
which had originally caused intolerable suffer- 
ing ; and at the end of these periods pain has 
recurred and become so violent as to necessitate 
operation. 

The theory is that the stone becomes fixed by 
adhesions in a hollowed-out calyx, or fixed by 
branches, or that the kidney may become in- 
active and even shrivel. It is to be remembered 
that an inert kidney which is void of all secret- 
ing power may still preserve its size and outline, 
may still be painful or become the seat of pain, 
may still be liable to inflammatory attacks, and 
may still pour pus down the ureter into tlie 
bladder. 

(d) The Pathological Changes in the op 2 )osite 
Kidney. — It is highly probable that these depend 
greatly on the character of the calculus. When 
it is an oxalate of lime calculus the opposite 
kidney, as a general rule, does not form stone 
for many years — often not at all. In fact, the 
excess of depositable oxalate appears to find the 
easiest exit by the affected kidney, and a readier 
nidus in the original stone. In the uratic group 
the same rule holds, but only in a lesser degree. 
It is not uncommon to find first one kidney and 
then the other produce and expel a small uric 
acid stone. When, however, one has formed and 
become imprisoned, the surplus of uratic material 
is attracted for some time to that as a nucleus, 
and the opposite kidney remains free for years. 
In course of years the opposite gland commences 
and continues to form uratic stone, so that the 
operator must be prepared to deal with stone 
and its consequences in both kidneys when there 
has been a prolonged history of uric acid urine 


with symptoms of unilateral renal stone. Fifty 
per cent of renal stones are bilateral. 

In my opinion the real danger appears after 
the onset of those suppurative changes which the 
original calculus excites. The healthy opposite 
kidney is habitually irritated and gr^ually 
deteriorated by the stress thrown upon it of 
eliminating special renal toxins derived by ab- 
sorption from the suppurating foci of its diseased 
fellow-gland. In addition to this the healthy 
kidney is liable to ascending inflammatory 
changes from a bladder distressed by a constant 
flow of pyelitic urine. A decrease of functional 
activity and increased sensitiveness to shock or 
reflex inhibition is in either case gradually 
acqiiired, and this constitutes the greatest 
element of danger to the patient when colics are 
siiftered from (cp. calculous anuria, or when 
nephrolithotomy is performed). The theory of 
“ reflex nephritis ” (Simon), which is accepted to 
account for these changes, is, in my opinion, 
untenable as well as unnecessary. 

Etiology. — Injudicious diet (<?.//. rhubarb and 
hard ” water in limestone districts, tending to 
form lime oxalates), sedentary habits, mental 
exhaustion, exposure to cold, inherited tendency 
to gravel, are all powerful factors in the deposi- 
tion of calculous material. 

dymptoimitoloyy . — There is one symptom — 
that of pain — which should be considered in 
detail before the classical symptoms of the 
complaint are alluded to, for it often affords the 
medical attendant a valuable clue to prognosis 
and even treatment. 

Pain . — There are two main positions and 
forms of pain : — 

The unilateral renal pain, and ureteric spasm 
(renal colic). They may be observed separately 
or coexist. 

A. The Unilateral Ren/d Pain Group. — The 
maximum of pain is in the kidney region ; the 
area can be covered by the patient’s hand, the 
pain being both behind and in front — more 
behind. It may vary from an occasional dull 
ache, the outcome of mere congestion or irrita- 
tion of a crystal-charged urine, to that inter- 
mittent agony which is induced by a rough 
surfaced calculus or to that constant suffering 
produced by a phosphatic-coverod stone moulded 
to an abraded and inflamed pelvis. It is usually 
moderate, though exacerbated by exercise, jolt- 
ing, jarring, local pressure, or injudicious diet. 
During the acute attacks the pain may radiate 
along the ureter to the groin, testes, or to the 
thigh, calf of leg, and foot. When moderate the 
pain can often be covered with the thumb 
pressed into the angle which the last rib builds 
with the erector spinse muscle ; any percussion 
of the spine or succussion of the body will cause 
in some cases a cutting pain to be felt in this 
position (Jordan-Lloyd). 

It sometimes happens in the acid group that 
the pain of the calculus may subside altogether 
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in the kidney, and be felt only in the epididymis 
or ovary, or calf, or sole of foot. Tims I re- 
moved an oxalate of lime stone from the right 
kidney of a man who complained of incurable 
neuralgia of the right testis. I operated on 
learning that severe right renal pain preceded 
the pain in the testis by two years. 

Influence of Sleep Postu/re on Renal Pain due 
to Stone. — In a certain number of cases, large 
enough to warrant the symptom being asked 
for and noted, the pain of renal stone is 
influenced by the posture of the body in sleep. 
In a certain percentage of the cases the patient 
must lie upon the affected side to obtain sleep. 
To lie on the opposite side induces or increases 
(by “ dragging ?) the pain of the stone. If the 
renal pain is intermittent this posture is only 
assumed during the exacerbation. When the 
kidney has become inflamed the patient often 
lies on the other side, leaving the inflamed kidney 
free from pressure. 

B. Renal Colic Group . — It is allowed that the 
agony of renal colic is due to spasmodic con- 
tractions of the renal pelvis and ureter. This 
is generally induced by the passage of a 
calculus along the ureter, or by some other 
foreign body such as a clot, a clump of muco- 
pus, a mass of debris or growth, hydatid or 
worm. Any substance, in fact, which excites 
the muscular contractions of the tube, by direct 
irritation of its inner surface, and by obstruction 
to the free flow of urine along its channel, will 
cause more or less severe renal colic. But 
typical renal colic is not always caused by the 
transit of voidable stones. 

An unvoidable calculus in the pelvis may so 
abut upon the orifice as to close it and produce 
a colic ; or a small calculus may be so encysted 
near the pelvic orifice of the ureter as to cause 
transient swelling sufficient to close the opening 
and induce renal colic. In both cases the renal 
colic will be fruitless — no stone will pass — 
though the symptoms may be as severe as if a 
stone were in transit. 

Renal colic, then, is significant of back 
pressure and distension of the pelvic cavity — 
one of the potent factors in the production and 
accentuation of suppurative changes about a 
renal calculus. 

If, then, attacks of fruitless renal colic are 
suffered from, the practitioner may be certain 
that the pelvis is dilating, and on this account 
the prognosis is graver than one with unilateral 
renal pain without colic, and I believe operative 
interference should be undertaken sooner in 
those with colic than in those without. It 
must be remembered that a pelvis may dilate 
quietly without any colic, as occurs in slight 
bends of the ureteric tube, narrowed vesical 
orifice to the ureter, and vesico-urethral ob- 
structions. 

Othbr Symptoms of Renal Stone. — Hoema- 
twria . — Slight hsematuria after exercise or jolting 


is the cardinal symptom of renal calculus. It 
may be absent, or appear only rarely. It may 
occur without pain — be an early symptom and 
never recur; it may be the only symptom 
present. It differs from the hsematuria of 
growth in that bleeding from a growth is apt to 
occur duij* at which time the bleeding 
of calculus, depeiK^uig as it does on movement, 
is diminished or quiescent (Dickinson). 

Nausea and vomiting is usually present during 
an attack of renal colic, but it occurs also in 
renal pain ; in some instances it is undoubtedly 
due to reflex irritation, in others it indicates 
interference with urinary excretion. 

Freq'nemy and imperious desire to urinate are 
uncertain symptoms. I believe they often in- 
dicate descending waves of pelvic or ureteric 
congestion. 

Pus — acid pyuria — more marked on rising ; 
intermittent in quantity — is an evidence of 
pyelitis, and therefore of great importance in 
prognosis. 

Motile organisms in acid pyuria with renal 
pain, if ru) previous instrumentation has been 
carried out, are evidences of pelvic infection, but 
neither pus nor bacteria are characterisffn 
symptoms of stone, though valuable indicatiojU 
of the urgency and dangers of stone. |g‘ 

Diagnosis. — The following Group of SymptotXs 
arouse the Suspicion of Calculus renal 

pain, felt posteriorly, increased by abrupt bod|Jy 
movement, exercise, or jolting, radiating \^Jlen; 
severe along the ureter to the groin or testicle, 
or down the thigh or to the knee or calf. 
Occasionally slight renal tenderness or deep 
bimanual palpation, and sharp stabbing pain 
elicited by percussion or succussion. Attacks of 
severe renal colic followed now and again by the 
passage of small calculi. Attacks of ha3maturia 
observed after jolting ; the blood being inti- 
mately mixed but nearly always slight and dark 
in character ; inability to sleep except on painful 
side. Clear urine constantly showing a marked 
deposit of oxalates or uric acid. These symptoms, 
extending over a period of three or four years 
without bladder irritation at night or day, point 
to calculus in the kidney. 

Radiography of Renal Calculi. — Every case of 
doubtful renal calculus should be radiographed 
if possible. Kidney skiagraphy is, however, 
still disappointing, for the organs lie in a region 
of the body having great relative opacity to the 
rays ; and rays of sufficient power to penetrate 
these parts penetrate the calculi also and leave 
no shadow. I have removed a calculus which 
was not detected by the X-rays, but I have seen 
a sufficient number of accurate diagnoses by its 
means to warrant the advice given above. It 
is especially the oxalate and the phosphatic- 
covered calculi which give the deepest shadow. 

Mimetic Conditions. — (1) Tubercle of the 
Kidney. — Primary tuberculosis of the kidney 
induces renal pain and tenderness on manipula- 
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tion, and even renal colic in 8 per cent of the 
cases, but in a less marked degree. The 
haemorrhage is, however, much brighter, more 
dependent on cold than jolting; the urine is 
murky, lightish in colour, lower in specific 
gravity, and contains tubercle bacillus and pus 
corpuscles. 

The patient is not forced to sleep on the 
painful kidney ; in fact, the opposite side to it 
may be selected for the sake of relief. Early 
pyrexia is not absolutely reliable in the early 
stages, but it is a valuable indication of 
destruction and absorption of tuberculous pro- 
ducts, and characteristic, if it follows bimanual 
examination or prolonged exertion. Usually in 
nine months to a year vesical irritation and 
penile pain appear consequent upon descending 
infection. 

Renal tubercle consecutive to a vesical source 
is invariably preceded by irritability of the 
bladder and meatal pain after micturition. 

Renal tubercle consecutive to a primary epi- 
didymal tubercule is easily recognised by the 
knot in the globus minor of the same side, and 
in most cases by a knot in the corresponding 
prostatic lobe or seminal vesicle. 

(2) Ascending mild septic pyelitis — induced 
by irrigation of a tuberculous or otherwise 
inflamed bladder — is a fruitful source of renal 
pain without colic. It simulates pelvic stone 
very closely. 

(3) Bends of the ureter from movable kidney, 
narrowing of ureteric tube near the pelvic 
orifice, have also to be considered. These may 
give rise not only to renal pain, but also to 
colic. Frequency of micturition in the day, 
but not at night, is often marked in these 
cases. 

(4) Interstitial shrinking nephritis produces 
occasionally unilateral renal pain and htemor- 
rhage, the pain being apparently capsidar and 
not due to changes in the pelvis. 

(5) Stone lodged in the lower ureter near the 
bladder should be always carefully excluded by 
rectal and vaginal and vesical examination. A 
stone lodged in any part of the upper two- 
thirds of the ureter excites symptoms almost 
exactly similar to those which a stone in the 
renal pelvis would evoke, whilst a stone in the 
lower third simulates ovarian or uterine trouble 
(Sunderland). 

Treatment (Medical). — Two main objects are 
to be aimed at — increasing the volume of urine 
and diminishing its acidity. 

The former is best attained by the patient 
taking large quantities of rain water, boiled 
water, distilled water, but better still by the 
use of such waters as Contrexville, Vittel, 
Wild ungen, Kronenquelle. All these latter are 
best taken warm, two hours before breakfast, 
and accompanied by gentle exercise. 

If pus is present such drugs as boric acid, 
benzoate of ammonia, and sandal oil are of use. 


In the uric acid type, piperazine, lysidine, 
urotropine are valuable. 

In the oxalate of lime an attempt should bo 
made to fill in and smooth over the sharp 
crystals which project from the surface {cp. 
clinical note on surface) by over-alkalinising the 
urine. Lime phosphate is thus deposited on 
the stone. To this end V)icarbonate of soda, 
the benzoates, and lithia salts shoiild be 
employed. 

The good effects of glycerine are testified to 
by Hermann, Richter, and Ravaldini, but the 
reason for its action in expelling gravel is 
unknown ; one or two ounces are given in an 
equal amount of water twice a day. The 
remedy is still on its trial. 

The treatment of renal colic resolves itself 
into relieving pain, diminishing ureteric spasm, 
and increasing the flow of urine. It is asserted 
that a spasm can be aborted or relieved by 
tilting the patient on his head and massaging 
the ureter upwards. The older remedies, how- 
ever, suffice : hot baths, subcutaneous injection 
of morphia, inhalation of chloroform. Albarran 
records a case in which he cut a nephritic colic 
abruptly short by passing a ureteric catheter 
and by washing out the pelvis of the kidney. 

If the usual treatment for the relief of stone 
fails to cure the patient within twelve months, 
the (piestion of operative interference should be 
considered. 

Advice to Pntieiits concernlm/ 02^eration . — On 
three separate counts may the medical adviser 
be forced to tender advice to his patient con- 
cerning the expediency or necessity of operative 
interference for supposed renal calculus. 

(a) The patient may demand relief from pain 
or from recurrent attacks of colic. 

(b) The practitioner notices that the urine is 
changing its sterile nature for puriform or septic 
characters. 

(c) Sudden suppression of urine may super- 
vene in a patient with renal calculus symptoms, 
and immediate relief be urgently needed. 

(a) Should renal pain be so constant and so 
severe as to cripple the patient, or should renal 
colic recur so frequently as to hamper the 
patient’s pursuits, and should therapeutics have 
failed to relieve within reasonable time, say 
twelve months, an exploratory operation should 
be advised. It is hardly necessary to hesitate 
on the score of uncertainty as to whether stone 
is, or is not present. In the absence of tubercle 
and carcinoma the mere exploration of the 
kidney surface through a loin incision and free 
separation of the fatty capsule, oven if no stone 
is discovered, will effectually relieve if not cure 
the patient of the pain induced by kink or bend 
of ureter, by slight dilatation of the pelvis from 
narrowing of the pelvic orifice of the ureter 
and by interstitial shrinking nephritis. This is 
probably due to fixation of the kidney and 
straightening and splinting of the ureteric tube 
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by inflammatory products, and interference with 
the nerve-supply of the capsule. The mortality 
in skilled hands is nil. Should, however, the 
kidney be opened, and calculus be found and 
removed (lumbar-nepiirolithotomy), a cure is 
effected with a mortality of perhaps 1 or 2 per 
cent, provided the urine be sterile and the 
surgeon judiciously gentle with the tissue of 
the kidney. 

(b) But should the urine be noticed to be 
changing from sterile to septic, it is not now so 
much a question of a demand for the relief of 
pain on the initiative of the patient, as of the 
urgent advice of the practitioner for an opera- 
tion to arrest inflammatory changes in the 
kidney structure. Here the evident duty and 
responsibility of the practitioner increases, I 
submit, in proportion to the frequency and 
severity of renal colic (cj). clinical note C). His 
arguments are based on the destruction of renal 
function of one side and the involvement of the 
opposite kidney {cj>. clinical note D). 

It has been pointed out by Newman, and 
accepted as axiomatic, that the death-rate of 
lumbar-nephrolithotomy rises with the presence 
of suppuration to 39*6 per cent. Moreover, it 
is to be remembered that suppurative disease 
from renal calculus has a higher mortality even 
than suppurative disease of the kidney from 
other causes. Cases must therefore be attacked 
in the sterile stage. 

Henry Morris’s latest statistics are still more 
convincing, for they represent the work of one 
operator and not that of the many collected by 
Newman. 

In non-suppurative cases Morris lost 2*9 per 
cent (1 case in 34) by the lumbar incision, but 
when suppuration was so advanced as to need 
nephrotomy or nej)hrcctoniy the mortality rose 
to 25 per cent. I have lost, without regard to 
aseptic or septic cases, 1 patient out of 50. 
This low mortality is, however, due in all proba- 
bility to the change in professional opinion, the 
outcome of the above teaching, for patients in 
the last ten years which cover the writer’s 
statistics have been made to realise the para- 
mount necessity for early operation, and have 
applied for relief before the opposite kidney has 
deteriorated. 

(c) When the practitioner is confronted with 
a case of calculous suppression his duty is 
obvious and imperative, for calculous anuria is 
the gravest and most fatal of the many serious 
complications of renal lithiasis, and it is only in 
rare instances that the suppression, once estab- 
lished, is overcome. It must be remembered 
that pain is the best indication both to the side 
to be relieved by operation and to the appro- 
priate time fo7' interference. The tender kidney, 
which has been the site of the pain at the onset 
of the suppression, is to be operated on. As long 
as pain is experienced in the flank or along the 
ureter the stone may be shifting ; directly the 


pain ceases and suppression continues, the renal 
vitality is endangered and operation should be 
considered. Let the advice for interference be 
urgent, bo early, and, in the stage of tolerance, 
between the third and fifth day {vide Calculous 
Anuria). The percentage of recoveries in cases 
operated on is 51 per cent as compared with 
20*8 per cent which were not operated on, but 
recovered spontaneously (Morris). 

Sujjpression of Urine due to Calculus. Cal- 
culous Anuria. — This occurs from the ureter 
becoming blocked, generally at the opening of 
the renal pelvis or in its upper third, by a 
calculus — the other kidney being absent (13*8 
per cent, Donnadieu), furictionless, or so affected 
by disease as to be sensitive to reflex inhibition. 
It is a disease affecting mid-adult life, often 
occurring in the fat and gouty. There is usu- 
ally a previous history of repeated renal colic 
affecting both sides with the subsecpient discharge 
of gravel or stone. 

Onset. — After a prolonged colic, started 
perhaps by a sudden jerk, exercise, a fit of 
temper, or apparently without cause, the patient 
is seized by a cmistant desire to urinate, only 
succeeding, however, in expelling a few drops, 
and that blood-stained. Then the secjretion is 
completely arrested. 

Sta<je of Tolerance (Merklcn). — For a variable 
period, at least five or six days, the patient is 
in no distress, suffers no pain. He continues 
his avocation, walks about strongly ; but he 
does not pass water, though he may still have 
constant desire to do so. Some pass a few 
ounces daily of pale urine of low specific gravity, 
if the anuria is not absolute. In favourable 
cases in this stage the calculus may be passed 
and the patient recover, or the calculus may 
become dislodged, drop back into pelvis, and 
a rush of many pints of urine heralds the 
probable return of health, though even after 
this a relapse may take place. Spontaneous 
cure takes place in 28*5 per cent of cases 
(Legueu). Usually, however, general debility, 
sleeplessness, and nausea supervene and usher 
in the stage of uraemic intoxication. 

i^tai/e of UnPfiiic Intoxication. — This is usually 
marked by the appearance of hiccough, vomit- 
ing, and intense thirst. As the intoxication 
deepens, muscular twitchings, pin-pointed pupils, 
and torpidity appear. Then comes the drop in 
temperature, irregular pulse and respiration 
(Cheyne-Stokes), and death between the ninth 
and twelfth day (or twenty- fifth day). 

Diof/nosis. — The history of former attacks of 
renal colic ; the passage of calculi ; the sudden 
onset of pain in one kidney, or a prolonged 
colic followed by suppression and accompanied 
by constant desire to urinate ; the presence of a 
swelling in the renal region, of tenderness there 
on pressure, or along the ureteric tract ; the 
appearance of a little blood in the small quan- 
tity of urine evacuated, — are points of especial 
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diagnostic importance. Rectal or vaginal ex- 
amination to determine the condition of the 
lower ureter is important. 

Treatment . — The only medical treatment, in 
the light of the pathology of the disease, is 
drastic purgation — calomel is especially indi- 
cated. Opium should be avoided, and the renal 
areas may be dry cupped. Operative interfer- 
ence (ureterotomy, pelvotomy, or nephrostomy) 
must not be delayed ; it should be carried out 
between the third and fifth day. 

Renal Tuberculosis 

There is, perhaps, no urinary disease of 
surgical importance so little understood by the 
profession at large or so injudiciously treated as 
urinary tuberculosis. Its initial obscurity, its 
insidious progress, its power of mimicry, and its 
extensive, often silent, invasion of adjoining 
sections of the urinary tract, tend to deceive, 
to disconcert, and finally to dishearten the 
practitioner. As likely as not, in well-meant 
effort to relieve the patient the medical attend- 
ant washes out the bladder, and thus unwittingly 
introduces those septic organisms which exert 
so baneful an influence upon the progress and 
amenability of the disease. It cannot be too 
strongly inculcated that renal tubercle, if it is 
to afford even a hopeful prognosis, should be, as 
it cam /yc, detected early and treated judiciously. 

Fatholoify . — It is admitted that tubercle 
bacilli detached from any extra-urinary focus 
may be swept into and collect around the 
glomeruli of the kidney (Durand Fardel), and 
even pass out thence and be discovered in the 
urine without having caused any damage, 
either to the glands or to their conducting 
channels. A suitable nid\is is therefore 
necessary for the development of tubercle in 
the kidney, and this is probably prepared by 
the deterioration of tissue induced by trau- 
matism, pre-existing inflammation, or transient 
congestions of the organ. 

Lines of Invasion . — The kidney may be in- 
vaded : — 

A. Prinuirily by way of the blood stream 
(hiemotogenous), or 

B. Consecutively by way of the ureter from 
some lower genito-urinary source (urinogenous). 

Each class has a characteristic initial macro- 
scopy and a definite initial symptomatology, 
and the treatment for each should, at least at 
first, be in accordance with the line of invasion. 

A. Primary Tuberculous Invasion of the 
Kidney {Hcematogenous Invasion ). — The primary 
invasion of the kidney assumes one of two 
different forms — the acute miliary and the 
chronic caseating. 

Acute miliary tuberculosis of the kidney is 
devoid of interest, for it is the outcome of a 
general systemic infection arising usually from 
a deposit in the lungs. It occurs principally 
in children. It attacks both kidneys, is not 


usually diagnosable, is quite inoperative and 
uniformly fatal. Hence the practitioner con- 
cerns himself with the second — an important 
and often amenable class — the chronic caseating 
form. 

A. Prinmry Chronic Caseaiiiuf Reiuil Tuber- 
culosis . — The initial stage of this form is nearly 
always unilateral. Its comparative frequency 
is still debatable ; but there is no doubt that 
disease in this organ is more commonly met 
with than is generally believed (Israel). 

Its microscopy is as follows : — A few miliary 
tubercles, produced by the irritative action of 
tubercle bacilli deposited from the blood stream, 
form in the connective tissue at the junction of 
the cortex and medulla, or immediately under 
the mucous membrane of the pelvis. These 
pass through the usual well-known changes 
until the final caseous necrosis stage is reached. 
By the coalescence of these isolated necrotic 
groups larger areas of disintegration are formed, 
whence fresh infection spreads outwards to the 
cortex or inwards towards the pelvic mucous 
membrane. Instead of an initial shower of 
tubercle bacilli producing discrete nodules, a 
single thrombus of tuberculous material may 
become lodged in and block a small renal vessel. 
The plug softens and invades the surrounding 
area to induce like changes. No matter what 
or where the anatomical starting-point of the 
deposit, the final shape, size, and destruction 
of the kidney depends upon the attitude of 
the tuberculous mischief towards the mucous 
membrane of the orifice of the pelvis. Early 
narrowing or occlusion of this opening leads to 
pyonephrosis and rapid destruction ; whilst 
patency, by permitting the discharge of tuber- 
culous debris and urine, allows the gland to 
become gradually impaired, the capsule to be 
invaded, even the capsule and fatty envelope to 
be enormously thickened and cartilaginous, 
without septic suppurative changes taking 
place. As the former condition is marked by 
colics, and the latter by fixed renal pain, an 
important clue to the prognosis is obtained by 
noting the extent and the character of the 
initial suffering. 

B. Ascending Renal Tuberculosis^ consecutive 
to lower Genito-urinary Tiiberculosis. Tuber- 
culous Pyelonephritis . — It is an open (question 
whether there is not in all cases of invasion 
from a lower urinary source an ascending wave 
of simple ureteritis prior to those anatomical 
conditions which are recognised as tuberculous 
ureteritis In a genital invasion the kidney 
may be affected without the bladder being in- 
volved. Be this as it may, the earliest appear- 
ance of infection of the kidney from a lower 
source is a tuberculous change in the lower 
calyces of the kidney. If the invasion has 
ascended via the ureter, it attacks the papilla) 
of the lower third of the kidney ; if it has short 
circuited from the epididymis via the lymphatics 
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of the vas to the lymphatics of the ureter, the 
submucous layer of the lower calyces seems 
most often affected. The parenchyma of the 
kidney is then consecutively invaded by pro- 
gressive extension along the lymphatics and 
vessels running towards the cortex from the 
lower papilla. Once started, the changes which 
ensue, the gradual erosion of the pelvic mucous 
membrane, and the hollowing out of the 
parenchyma of the gland, resemble those which 
are noticeable in primary renal tuberculosis. 

It is, of course, to be understood that tuber- 
culous disease in the neighbourhood of the 
kidney may involve that organ by direct con- 
tinuity. Thus in psoas abscess, in rare instances, 
the ureter may be perforated and the disease 
extend upwards to the kidney and downwards 
to the bladder. I have met with two such 
cases on the post-mortem table. In still rarer 
instances an empyema may perforate the dia- 
phragm, surround and involve the kidney. 
Such cases of infection by continuity are, how- 
ever, too uncommon to merit more than this — 
a passing reference. 

Clinical Notes based on Pathological 
Conditions. — 1. Extent of Rewil Tissue in- 
volved, — Primary renal tuberculosis is at first 
unilateral. This is a rule upon which the 
practitioner may usually depend. Hence in 
the earliest stage the disease is often sharply 
localised and therefore removable by operation. 

There is no symptom or group of symptoms 
by means of which one can accurately gauge 
the extent of destruction of the kidney tissue. 
One can only assume that when renal colics are 
a marked feature — that is, when a narrowed 
outlet exists — the destruction is greater and 
more rapid than when the ureter is sulliciently 
patent to admit of the escape of urine and 
debris. Should the ureter become suddenly 
and permanently blocked in the earlier stages 
before septic infection, the kidney may first 
swell and then gradually shrink ; under such 
conditions the kidney power is destroyed, and 
the opposite kidney takes on the renal function. 
Should, however, the kidney become blocked 
after septic infection, the kidney must become 
pyonephrotic, and the collection of pus, urine, 
and debris, if unrelieved, will perforate the 
capsule and form a perinephritic abscess of an 
especially destructive character. Hence atten- 
tion is especially directed to a cross-examination 
for the symptom of renal colic. Additional 
evidence is obtained by a bimanual examination 
of the size of the kidney and in the aspect of 
the urine whether it is clear (blocked ureter) 
or murky (open ureter). 

2. The Rules of the Ejireud of Renal Tubercle, 
— Primary renal tuberculosis, as has been 
stated, is usually unilateral (80 per cent, 
Albarran). One organ is affected to begin 
with. As the disease spreads and cripples the 
secretory power, the fellow - gland becomes 


hypertrophied compensatorily. In the ascend- 
ing invasion the same rule holds; one ureter, 
its pelvis, and its kidney is attacked before 
the other, the ureter and pelvis being generally 
inflamed before the tubercle develops in it. 

If the invasion be from a primary bladder 
source there is no clinical rule as to which 
kidney will become affected, though it is likely 
that any known pre-existing inflammation of 
that gland will serve to locate the disease. 

There is, however, a rule as regards the side 
first affected in invasion from a genital source. 
That side on which the disease starts is first 
affected in 80 per cent of the cases. Thus, 
right epididymal tubercle, or right-sided vesico- 
prostatic tubercle, is followed by right-sided 
renal tubercle. 

3. The Stress Resistance of the Fellov^- Kidney. 
— The excretion of the toxins of primary renal 
tuberculosis is carried on by the opposite healthy 
gland. A very gradual but distinct deteriora- 
tion in the renal function is noticeable, and 
it is supposed that an interstitial nephritis 
gradually results (Albarran). As the tissue 
degenerates, it hccomes very vulnerable to 
ascending waves of inflammation from the 
bladder, which must become involved in tuber- 
culous processes descending from the original 
focus. If the action of the fellow-kidney is not 
cut short by suppression, as so often happens, 
it becomes, in its turn, the seat of destructive 
tubercle. 

4. The Chronology of the Disease, — Like 
tubercle in other regions, renal tubercle obeys 
no law of progress. Much depends upon the 
active or torpid character of the initial deposit, 
upon the suitability of the nidus, upon the part 
of the kidney first invaded (the parenchymatous 
deposit probably developing slower than one 
near the pelvic mucous membrane) ; upon the 
condition of the pelvic orifice of the ureter, 
upon the incursion of septic microbes from 
the bladder or gut, and, finally, upon the 
inherited resistance, nourishment, and hygienic 
surroundings of the patient. 

Dissemination is specially retarded by early 
and permanent occlusion of the ureter, and by 
the formation of a thick fibroid envelope around 
the kidney, induced by leakage of irritating 
material through the cortex. This condition 
merits a passing allusion. When the tuber- 
culous process assumes a chronic type the 
perirenal fat becomes invaded, and infiltrated, 
and sclerosed, and the diseased kidney is finally 
imprisoned in a dense cartilaginous material. 
At the same time the intimate connection of 
this armour with the vessels and surrounding 
viscera renders any attempt at dissection 
hazardous in the extreme. In such a case 
subcapsular nephrectomy is indicated. {Cp, 
Operations on the Kidney.) 

In the larger number of cases the disease in 
the kidney has extended to other parts before 
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the third year, though from a variety of causes | 
it may remain torpid or only progress very 
slowly — possessing a life history extending over 
ten or fifteen years. 

I submit that a slender basis in the estimate 
of the duration or rate of progress of the dis- 
ease is afforded by the clinical aspect of the 
heematurias. Bursts of sharp hsematurias are 
indications of torpidity. 

5. On the Macroscojiy of Renal Tubercle . — 
The final shape and size of the diseased gland 
is irrespective of the character of the invasion. 
But there is much clinical evidence to bo 
obtained in determining the character of the 
tumour. 

(a) It may he unfeelable. This happens when 
the disease is in its earliest stage, or in its latest 
obsolescent stage. In either case a kidney may 
be so small and fixed so high up under the ribs 
as not only to be unfeelable, but to be also 
insensient to pressure. This occurs both in 
primary and consecutive renal tuberculosis if 
the disease is very chronic, if the upper part of 
the cortex is infl.'imed, and if the ureter is open. 
Unfeelable kidneys are rarely, accompanied by 
pyrexia. 

{!)) It may form a definite, smooth, but 
irregular, movable tmmyur. This type is usually 
the result of primary tuberculosis with more or 
less intermittent occlusion of the ureter, forming 
slight pyonephrosis. The temperature is in this 
case usually slightly raised (99*' F.) at night. 
If septic pyelitis coexists the temperature rises 
much higher (lOU F.). The tumour is tender 
in proportion to the inflammation. Very rarely 
is a huge tumour tuberculous throughout ; 
when such exists it is called “ tuberculose 
massive” (Monti). 

(c) It may present itself as a large fired inass 
in the loin. Such a condition occurs usually 
as a leakage through the cortex, leading to 
enormous thickening and matting of the peri- 
adipotic capsule, or even perinephritis {cj). end 
of clinical note 4). 

It is of importance for the surgeon to 
remember that the kidney may appear to the 
eye and be to the touch absolutely healthy.^ and 
yet be extensively ulcerated by tuberculosis at 
either extremity of the pelvis. 

6. Clinical Note on Mcn'bid Additions to the 
Urine. Formation and Passage of “ Dirt ” 
Stones . — True renal calculi of the acid type 
(vide Renal Calculi) are extremely rare, but 
it is not uncommon to find phosphatic grit, or 
phosphatic scale-like concretions in a tuberculous 
pelvis or even lining the entire ureter. These 
may be the result of ulcer crusts, or even bo 
phosphatic material which has become deposited 
upon scraps of debris. To find a single phos- 
phatic cast of the pelvis is very uncommon. 
These “ dirt ” scale-stones add to the pain, 
the haemorrhage, and the ureteric obstruction. 
They may cause colic, but their form, if they 


are evacuated, is distinctive and should not mis- 
lead. Radiography cannot differentiate such 
dirt scale-stones from phosphatic-covered culculi. 

7. Clinical Note on the Detection of the 
Bacillus Tuberculosis . — The presence of the 
tubercle bacillus in clear, sterile urine is not 
pathognomonic of urinary tuberculosis, for the 
bacilli have been found in the urine of those 
who were suffering from phthisis, or from 
tuberculous bone or joint affection. If, how- 
ever, they are found in the pyuric urine of 
those who complain of urinary symptoms, there 
is but little doubt of their having “ effected a 
destructive lodgment in some part of the urinary 
tract.” 

Much stress is laid upon the similarity of 
tubercle bacillus to the smegma bacillus, and 
many urge that the specimens examined should 
be obtained by aseptic catheterism. It is held 
by some that there is a special grouping of the 
bacilli in renal tuberculosis — that in this disease 
they become massed into groups resembling the 
letter S. 

It is, I believe, an impression, neither proved 
as yet nor accepted, that tubercle bacilli are 
more easily and more abundantly found in 
renal than in vesical tuberculosis even before 
putrefactive bacteria have contaminated the 
urine. When the urine is decomposing in the 
bladder from septic cystitis, tubercle bacilli are 
not found. It is generally noticed that once 
the bladder has been subjected to a course of 
irrigation tubercle bacilli arc not found, or only 
discovered with difficulty. 

The same statement may be made for urine 
examined soon after a course of injections of 
Koch’s new tuberculin. 

8. Clinical Note on the Addition of Sej^tic 
Microbes . — The especial danger to the patient 
lies in the introduction of septic microbes. 
This takes place in some cases from contagion 
with the colon, but in many it is, I am certain, 
the outcome of injudicious interference with 
the bladder, this interference taking the form 
of careless irrigation, rough sounding, unskilful 
cystoscopy, and the like. 

It cannot be too strongly insisted on, that 
the practitioner can do infinitely more harm 
than good in the majority of cases of urinary 
tuberculosis by washing out the bladder, for 
the septicity which is thus introduced ascends 
by way of a weakly resisting ureteric mucous 
membrane to the pelvis, and destroys the renal- 
secreting tissue of that organ very rapidly. I 
state most emphatically that a kidney affected 
by tuberculosis is ruined more quickly by 
bladder washing than by the destructive action 
of the tubercle. Every careful practitioner will 
obtain, if possible, a bacteriological report of 
the urine of a young adult patient, who has a 
causeless mild cystitis, before he irrigates the 
bladder as a curative measure for the inflam- 
mation. 
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Symptomatology. — A. Symptoms of Primary 
Renal Tuberculosis. — In a small proportion of 
cases the disease commences and progresses to 
the entire destruction of the gland, without 
evoking any marked symptoms ; but this is 
rare, and there is usually certain pronounced 
symptoms which may load one to suspect 
primary renal tuberculosis. These symptoms 
are renal pain coexisting with pale, feebly acid 
or neutral murky urine of low specific gravity, 
and occasional hsematurial attacks. There may 
not be, and frecpiently is not, at first that 
anaemia, that rapid emaciation, and that elevated 
evening temperature, upon which physicians 
place so much reliance. These symptoms 
appear later in the disease, it is true, but not 
at first, unless the renal tubercle has become 
affected by septicity from the bladder; or as 
some writers assert, unless the parenchyma of 
the gland is much destroyed witliout any 
implication of the pelvic mucous membrane. 
The cases range themselves in two distinct 
classes : (a) those with fixed renal pain ; {!>) 
those with renal colic. 

(a) Tuberculous Kidney evoking fixed Redial 
Pain arid early Pyuria. — This class is much 
more commonly met with (80 per cent). The 
symptoms seem to depend on the destruction 
of the pelvic mucous membrane and renal 
structure, the urine and debris escaping freely 
along the open channel of the ureter. Although 
there may be some thickening of the walls of 
this tube from ureteritis, yet the channel is 
wide enough to carry off the secretion without 
exciting renal colic as a general rule, though 
occasionally a clump of mucus or deWis may 
be caught, and may give rise to a sharp ureteric 
twinge or even a colic. The pain is at first 
slight, intermittent, disappearing for weeks, 
but reappearing in a more severe form until 
it becomes constant. It is chiefly felt behind, 
over the lower ribs; it is coverable with the 
palm of the hand (not the thumb, as so often 
appears to be the case in oxalate of lime stone). 

After a few months the patient becomes 
liable to transient attacks of frequency of 
micturition of greater or less severity, and 
meatal pain after the act. These attacks will 
vary in duration, last from a few hours to a 
few days. They may be due to the caustic 
action of the urine or to transient waves of 
descending pyelitis : probably the former, for 
it is conceivable that now and again ptomaines 
from the ulceration or other chemical substances 
produced by the disintegration of the tuberculous 
processes are added to the secretion which, 
passing over the sensitive neck of the bladder, 
evoke temporary dysuria. 

As months pass the renal pain ceases, but 
coincident with its subsidence appear those 
symptoms which are characteristic of the 
disease having effected a permanent lodgment 
in the bladder : habitual frequency of micturi- 


tion, diurnal or nocturnal ; glans or meatal pain 
after the act, and occasional slight hicmorrhages. 

When the bladder has become definitely 
ulcerated there is a “ posture ” symptom of 
some value which may be present in women. 
When the ureteric orifice has become ulcerated 
the patient cannot sleep on that side at night, 
for this position aggravates the irritability of 
the bladder. The patient, therefore, sleeps on 
the side opposite to that of the diseased ureter. 

This brief sketch delineates the usual course 
in primary renal tubercle, but it must be 
remembered that exceptionally the disease in 
the kidney is more or less “latent,’’ and it is 
only when the bladder becomes affected by 
descending changes that any symptoms appear. 
Moreover, these symptoms are referable to the 
bladder, and the disease is supposed to be 
primary there because the symptoms first 
complained of can bo located there. The 
cystoscope alone detects these latent cases, 
for by its means the ureteric orifice of the 
diseased kidney is shown to be ulcerated, or 
patulous, or displaced by tuberculous (dianges. 

{b) Tuberculous ^Kidney evoking Renal Colic . — 
Primary tubercle of the pelvis of the kidney 
may, in the minority of cases (20 per cent), 
produce a renal colic almost exactly like that 
of renal stone, and this almost from the onset 
of the disease. The first symptom may be 
a renal colic, and this may continue on and off 
until the kidney has given up secreting urine. 
The colic is due to the narrowing of the pelvic 
orifice of the ureter and to thickening of the 
ureteric wall. It is surprising how thick the 
ureler can become ; some are the thickness and 
solidity of thumbs or forefingers, and on section 
a tiny circle represents all that is left of the 
ureteric channel. I venture to suggest that 
in such cases there is an inherited tendency to 
fibroid phthisis. 1 believe that when such 
kidneys arc shut off early by occlusion of the 
ureter, the lymphatic trunks of the channel 
become plugged and the disease is walled in. 
Anyway the patients who have early occlusion 
seem to have a longer lease of life and to be 
the most favourable for cure by nephrectomy. 

Other Symptoms of Primary Renal 
Tuberculosis. — ( a) Formation of Tumour . — 
It is generally accepted that primary renal 
tuberculosis rapidly transforms the kidney, and 
so enlarges it as to cause a definite tumour to 
be formed. This is inaccurate. It does enlarge 
it, but as often as not no renal tumour can be 
felt in men ; and in women, who are of laxer 
habit, the renal swelling can only be discovered 
with difficulty. When a renal tumour is found 
it indicates great destruction of the kidney, 
either by progressive infiltration, or by pelvic 
dilatation from a narrowed orifice. The 
practitioner, however, has to decide as to 
whether the kidney which he finds enlarged is 
a tuberculous kidney or one compensatorily 
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hypertrophied. This is generally decided by 
the history of pain. An hypertrophied kidney 
has an uneasy ache, but a tuberculous organ 
generally causes decided suffering. Moreover, 
the cystoscopic appearances of the vesical 
orifices of the ureters differ, as I have just 
mentioned. The ureteric catheter settles the 
point, for by it secretion from the kidney is 
obtained direct. 

(b) The Ilcematuria of Primary Renal 
Tuberculosis, — Attacks of profuse ha3maturia 
from the kidney may antedate the characteristic 
symptoms of primary renal tubercle for months 
— even years. The practitioner is sometimes 
unable to locate it without the use of the 
cystoscope, for it may occur without any 
guiding symptoms as to its source ; but this is 
unusual, for some renal pain and tenderness is 
generally present. The attacks are apparently 
causeless. As often as not tubercle bacilli can- 
not be found, for the amount of blood in the 
sample renders the detection of the bacillus 
difficult if not impossible ; whilst in many 
instances the disease has not really broken into 
the pelvis, and the debris, containing the 
bacilli is not yet free. A small collection of 
crude tubercle under the mucous membrane of 
the pelvis may suddenly evoke localised pelvitis 
and extravasation of blood, and this patch, 
small as its area may be, is sufficient to provoke 
a very arterial hacmaturia for a few hours. But 
these attacks are nearly always as transitory as 
they are alarming. 

It is only later, when the disease has eroded 
the mucous membrane and opened the venous 
plexuses near the papillae, that the bleeding 
becomes intractable. In the intervals of these 
later haemorrhages the bacillus is usually found 
in the urine without difficulty, and the secretion 
has the ordinary characteristics of tuberculous 
urine. 

(c) Polyuria, — Some stress is laid upon the 
fact that the patient may pass large amounts of 
urine prior to the development of renal 
symptoms of tuberculosis, and this symptom is 
ascribed to the irritation of parenchymatous 
deposits of tubercle. It needs much circum- 
spection before allowing this symptom to 
influence the diagnosis, for polyuria is often a 
transient feature in the course of many renal 
diseases. 

(d) Morbid Changes in the UHne. — The urine 
of pronounced renal tubercle is characteristic. 
It is light in colour, murky with mucus, deposit- 
ing a fine layer of pus and a few caseous clumps. 
It is always albuminous. It is faintly acid 
or neutral, and of medium specific gravity. 
Bacilli are discoverable, and if the urine is 
injected into guinea-pigs subcutaneously, a 
typical tuberculosis is produced in a fortnight 
or three weeks. 

Later, as the disease advances, putrefactive 
bacteria cause an offensive odour, and muco-pus 
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in large quantities is passed ; pus increases in 
proportion to the grade of pyelitis. 

B. Symptomatology of Consecutive Renal 
Tubercuix)8IS. — The Ascending Form, — The 
kidney in many cases is invaded by tuberculous 
changes which originate in the lower genito- 
urinary organs, and under these circumstances 
there are always pronounced symptoms attend- 
ing the site of origin. If the bladder be the 
primary site there is the history of frequent 
micturition, especially at night ; pain after the 
act, at the meatus urinarius or glans penis, 
suprapubic pain on over-distension and slight 
hsematuria ; or if the epididymis has harboured 
the primary focus, a history of causeless ab- 
scess or thickening of that body is always 
ascertainable. 

The practitioner cannot be too exacting in 
cross-examination for these symptoms, for the 
line of treatment to be adopted depends upon 
whether the form be primary or consecutive 
implication of the kidney. 

Diagnosis , — The renal conditions which re- 
semble renal tubercle fall into two groups, the 
early appearance of pus in the urine serving, 
although roughly, to mark the division. 

The First Group. — Calculus of the kidney, 
movable kidney, and renal tumours rarely 
produce puriform urine in their earlier stages, 
whilst pus appears very early in renal tubercle. 

From the second group, which includes 
septic interstitial nephritis, septic pyelitis, and 
pyonephrosis, the tuberculous disease of the 
kidney is separated by the fact that it produces 
marked night frequency and other vesical 
symptoms. Moreover, from both groups it can 
in course of time be distinguished in the male 
by the inevitable progress and invasion of the 
genital organs ; for a tuberculous deposit can 
always be discovered as the disease advances, in 
the epididymis of the same side, or the vesiculse 
or prostate. The great element in accurate 
diagnosis is the discovery of the bacillus in the 
urine. Tlie cystoscope, if skilfully handled, is 
often of prime importance in detecting which 
kidney is affected {q.v,). 

Prognosis, — The prognosis in unilateral pri- 
mary renal tuberculosis is very grave ; in the 
ascending form it is almost hopeless. Concern- 
ing the former it may be said that occasionally 
it obsolesces, as in fact tubercle can and does in 
other parts of the urinary tract. Evidences of 
this natural cure are occasionally found on the 
post-mortem table, but it is a consummation 
that is probably rare. It is possible for a 
tuberculous deposit in the kidney to slough out 
and come away by the ureter with the urine, 
but it is not common. 

The favourable cases are those in which the 
ureter becomes choked early in the course of 
the disease, and before septic material has had 
access to the pelvis, in which case the secretion 
of urine ceases, the kidney contracts and re- 
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mains quiescent, the fellow -gland doing the 
work of the body. 

The useless kidney is, however, liable to 
recrudescence on the intercurrence of some 
debilitating fever such as epidemic influenza. 
Even a cold, a wrench of the body, or a blow 
on the loin, will start the disease afresh. 

Treatment — It will be remembered that the 
disease in the kidney, when primary, remains 
localised for months ; and it is in this stage 
that the chance for operative interference 
curing the disease is greatest. It is in this 
period that the acumen and judgment of the 
practitioner is of such vital imporUince to the 
future well-being of his patient. 1 cordially 
agree with the justice of Newman’s remark that 
the practitioner who makes an early diagnosis 
in a case of primary renal tuberculosis renders 
a service to the patient as valuable as that of 
the surgeon, who at a later date })crforms a 
successful nephrotomy or nephrectomy. 

Serum Therapy. — (a) In the “fixed renal 
pain” group. 

If tubercle hm been found and there are no 
symptoms of bladder irritation, a course of 
Koch’s new tuberculin should be tried, on the 
chance that the disease is limited, and that it 
may become so affected by the injection as to 
break down and pass by the natural channel, 
for we are (piite unable to say how much of the 
kidney is affected. A course of six injections is 
cautiously given, one every third day into the 
thigh, the skin being first carefully cleansed 
with soap, carbolic lotion, and finally ether — 
a Luer syringe is the best form of instrument 
to employ. The initial dose is mg., and 
the strength is gradually increased thus : 
jJtr. tU- tV- 1 The injections are 

suspended if fever or renal pain develops. 

If tubercle cannot be found in the urine it is 
of paramount importance, in cases where the 
family history of phthisis is marked, to cysto- 
scope and examine the ureteric orifice and its 
immediate neighbourhood. 

(6) In the “ renal colic ” group. 

In treating primary renal tuberculosis marked 
by renal colic, I object to the use of Koch’s 
tuberculin, for I hold that the renal colic is 
absolute evidence of the tuberculous invasion 
and thickening of the ureteric channel, and the 
swelling in the deposit in the wall of the tube 
caused by Koch’s tuberculin is quite sufficient 
to block the tiny channel which remains. The 
debris and broken-down tissue which is released 
in the kidney cannot pass, and is therefore 
retained. Swelling of the organ ensues and 
extension of the disease follows, for the thick 
inflammatory wall which the disease has already 
constructed around the dangerous foci is over- 
stretched and perforated. It is probably better 
in the renal colic class to nephrectomise im- 
mediately after cystoscopy of the ureteric 
orifice. 


Treatment of Ascending Renal Tuberculosis . — 
The treatment of ascending renal tuberculosis 
depends largely upon the cystoscope. An exami- 
nation of the ureteric orifices under elec- 
tric light determines if the kidney is affected, 
and which, and how far the ureter is involved, 
also whether the bladder is so far ulcerated as 
to render remediable measures of value. If the 
ulceration in the bladder has not advanced to 
the muscle area, if it is limited to patches in 
the postero-superior wall, if one kidney is 
decidedly affected, I nephrectomise the diseased 
gland, taking away as much of the ureter as 
possible, and after the patient is healed I treat 
the bladder by means of Koch’s new tuberculin. 
But I hold it a doubtful expedient to use serum 
therapy in the ascending form of renal tuber- 
culosis until the kidney has been removed. 

Medicimil . — Neither the fixed pain nor the 
renal colics are severe as a general rule ; both 
are amenable to opiates. The administration of 
small doses of sandal oil in capsule relieves the 
pyelitis ; hcxamethylentetramine (gr. v.) or boric 
acid, ammoniac benzoate, or salol, keep the urine 
as sterile as is |K)ssible. Creasote occasionally 
seems beneficial. Methylene blue in pill is 
worthy of a trial. 

When the disease has reached the bladder its 
distressing eflects must be combated on the 
})rincip]es laid down for cystitis, the practitioner 
bearing in mind the intolerance of the urethra 
to instrumentation and the resentment of the 
tuberculous bladder to irrigation. Strict hy- 
giene, a generous diet, with fat and sugar, if 
these articles are well borne by the digestion ; 
a high and dry climate, if obtainable — are all 
that can be done to alleviate and arrest the 
spread of the disease. Care should always be 
taken to impress upon the patient the necessity 
for adding carbolic acid to the chamber utensil 
in order to prevent the spread of the disease. 
The following experiment endorses the wisdom 
of such a proceeding. Five rabbits were con- 
fined in a box and made to breathe vapour from 
an atomiser charged with the urine of two 
jdithisicnl patients. After a couple of months 
all the animals were found markedly tuberculous. 

Operative . — For primary renal tuberculosis. 

Operative. — Two courses are open. If, on 
exploration, the disease is limited to a single 
cavity or to a small area, nephrotomy may be 
performed and the entire disease curetted out. 
Against this is the great uncertainty as to how 
far the disease has involved the gland, and the 
danger of allowing tuberculous material to foul 
the operation wound and the exposed perirenal 
tissue. 

Nephrectomy or nephro-ureterectomy is the 
operation which must be performed in most 
cases, even when taken early ; by it the disease 
is removed absolutely, and with it the greater 
part of the ureter ; the remainder of this tube 
being curetted or energetically dealt with. 
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The same operation is advocated for suitable 
cases of ascending renal tuberculosis. 

Advice to Patients concerniiuj Operation . — 
Advice to the patient anent operation in renal 
tuberculosis should rest finally and entirely 
with the operating surgeon. Upon his judg- 
ment must the necessity, the advisability, and 
the danger of nephrectomy depend. His must 
be the consideration of the exact stage which 
the disease has reached ; his the determination 
of the stress resistance of the opposite kidney. 
This being made clear to the patient, the 
following statistics will be of value in dis- 
cussing the consideration of operation. 

Bolton Bangs of New York has collected cases 
from various sources. They are selected since 
1888, for the means of diagnosis have been so 
improved since then by the perfection of the 
cystoscope and the catheterisation of the ureters, 
that statistics taken prior to that date are 
misleading. 

135 cases are quoted. The immediate opera- 
tive mortality was 20 per cent. 

Jnmediate Mortalitif. 

Unemia . .11 cases (42 per cent). 

Various accidents . 11 ,, 

Exhaustion . . 2 „ 

Extension Tuberculosis 3 ,, 

27 out of 135=1 or 
20 per cent. 

Later Mortality. 

Died within nine months , .13 cases. 

Survived and fairly well up to 

nine months . . . . 31 ,, 

Survived one to eight years . . 45 ,, 

Half the cases, then, were very favourable, 
some living as long as eight years. Dr Bangs 
remarks : — 

“The first and undoubted conclusion which 
these statistics warrant is that the immediate 
result of the operation for renal tuberculosis in 
the cases in which it is indicated is brilliant. 
Many cases which seemed in ertre?nis and liable 
to speedy death from hectic hyperpyrexia, pain, 
etc., weire immediately relieved, their existence 
made tolerably comfortable, and their lives pro- 
longed. A clear and positive conclusion of the 
remote results is exceedingly difficidt to reach ; 
still I think the opinion based upon such statistics 
as I have been able to get is w'arranted that 
operation affords better remote results than 
hygiene.” 

Hydatid Cysts 

Hydatid cysts are comparatively rarely met 
with in the kidney, forming only 5 per cent to 
8 per cent of all hydatid disease (Davaine, 
Neisser). 

The cyst is usually limited to one kidney 
(98 per cent, Beraud), often the left, and starts 


in the cortex. As it increases in size it projects 
from the surface of the organ and encroaches 
upon the renal pelvis. It frequently bursts 
into that cavity (82 per cent of the cases, 
Roberts). In size it may vary from that of 
an egg to that of a man’s head. When foelable 
it forms a rounded, painless, clastic tumour in 
the hypogastrium — often irregular because of 
the multilocular nature of the cyst. If the 
contents have not suppurated spontaneously 
the swelling is movable ; if the cyst has in- 
flamed the tumour becomes fixed. Occasionally 
the cyst wall is transformed into a semiosscous 
envelope, and in this condition it is densely hard, 
and affords a striking but misleading skiagraph 
on radiography. Adhesions are nearly always 
contracted with neighbouring viscera, but they 
vary greatly in density. In one case in which 
1 had to operate for the relief of intestinal 
obstruction, I found a kinked colon so adherent 
to the fixed bony case of a small unsuspected 
renal hydsitid that 1 could not dissect it off 
without opening the gut. 

When th(‘. cyst calcifies and dies, the contents 
are transformed into putty-like material which 
is composed of fat, cholesterine, and laminated 
membrane. 

Syhqdoms may be entirely absent, and a renal 
swelling discovered by accident, the patient’s 
attention being drawn to the loin by a dull 
aching in that region. Th(^ first characteristic 
symptom is produced by the bursting of the 
cyst into the pelvis, and the passage of the 
hydatids or membranes in the shape of grapes 
or grape skins. Urticaria has been observed to 
follow rupture into the ureter (Mosler). 

Usually a rigor, accompanied by all the 
symptoms of renal colic, })recedes the first attack, 
but the ureter soon enlarges and isolated cysts 
are passed without much suffering, unless 
collection enters the pelvis and blocks 
ureter. The cysts vary from the size 
pigeon’s egg to that of a pea, but the 
are ruptured and are passed as mere coll 
sacs. 

It is astonisliing for how many years 
attacks continue. One of my patients st 
that he had thus suffered for thirty-one ye; 
another that he had noticed tlie renal turn 
for thirty years, but had only passed the cy^ 
for five years. 

Suppuration sometimes takes place in tht 
tumour, I suspect, as a consecpience of its in- 
timate adherence to the colon, and instead of 
sterile urine, a thin, gruel-like urine, laden with 
pus, broken cysts, and large fragments of lami- 
nated membrane, is passed. 1 have treated a 
case of renal hydatid which discharged along 
the ureter for thirty years before suppurating. 

Diaynosis . — The presence of an elastic renal 
tumour in conjunction with attacks of renal 
colic of that side and the passage of an hydatid 
cyst, either whole or collapsed, is, of course. 
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absolute indication of a renal hydatid. It has 
been pointed out that hydatid cysts may be 
passed per urethram from a collection situated 
behind the bladder, and bursting into that 
viscus, but this chance may be disregarded. 
Only three unequivocal cases are on record in 
the literature of the last two hundred years. 
Moreover, if such a collection exists it is dis- 
coverable by rectal examination. 

The diagnosis of renal hydatids based upon 
an elastic, uneven tumour in the hypogastric 
region may be established by aspiration of fluid 
with booklets in it from the loin ; but this 
method of investigation is not without risk, for 
it is liable to induce suppuration. | 

Operative Treatment . — It used to be urged 
that these cysts, enjoying as they seem to do 
long periods of quiescence (ten, twenty, thirty 
years), need not be interfered with as long as 
the suffering of the patient is not great, and no 
rapid increase in size is noticed. It is, however, 
to be remembered that they gradually contract 
adhesions with the gut, and these may give rise 
to obstruction by kinking the bowel ; or the 
cyst may suppurate spontaneously. In every 
case also the pressure of the enlarging cysts 
acts injuriously on the renal structure, and it 
is wiser to operate early in order to anticipate 
such untoward events. It is seldom that 
nephrectomy will be needed. Laying bare the 
surface of the cyst, incising it, stitching the 
fibrous capsule to the wound, evacuating the 
contents, and peeling off the mother cyst, is the 
operation of choice. It is, 1 think, better to 
drain the cavity, but this may not be always 
necessary. If the cyst is already suppurating 
free drainage is absolutely requisite. 

Fifteen cases treated in this way have re- 
sulted in fifteen successes, while nephrectomy 
as been done five times with four deaths 
Ibarran). 

Hydronephrosis 

'tial or intermittent obstruction in the 

ry passages causes dilatation of the renal 

8 and kidney, and if the sac which is formed 
ains urine the condition is called hydro- 
hrosis. There are two forms, congenital and 
^uired. 

Congenital Hydronephrosis needs but a 
.rief reference. 

In 38 per cent of all cases of hydronephrosis 
some congenital defect is present (Roberts), but 
the term congenital hydronephrosis is applied 
to the form present at birth or soon after birth. 

The condition is due to deformity of the 
ureter (impervious, contracted, twisted, or 
kinked ureter), or to the pressure of abnormal 
renal vessels, or to some abnormality in the 
urethra. It is sometimes present at birth and 
gives rise to difficult labour. If the child 
survives birth it is usually fatal in a few 
months or years (Newman). 


Congenital hydronephrosis may be unilateral 
or bilateral, and other congenital defects, such 
as harelip, are often present. 

Acquired Hydronephrosis. — Etiology . — (1) 
Ureteric Causes. —Calculus impacted in the 
ureter or stricture of the ureter following its 
passage (in 59 per cent, Roberts). Contraction 
of the ureter following injury, pressure on 
the ureter by pelvic tumours (27 per cent, 
Newman), by pelvic scar tissue from inflam- 
mation or sometimes displacements of the 
uterus, or pregnancy. (In thirty-six autopsies 
on females recently delivered, Olshausen found 
hydronephrosis twenty-five times.) 

Kinking of the ureter in a movable kidney. 

(2) and (3) Any vesical or urethral impedi- 
ment to the flow of urine. 

Pathological Anatomy . — There is dilatation of 
the renal pelvis, flattening of the papillm, and 
gradual destruction and disappearance of the 
renal tissue until only a fibrous sac remains. 
Sometimes it attains enormous dimensions. 
The largest on record is one which held thirty 
gallons of fluid, while the abdomen measured 
6 feet 4 inches jn circumference (Glass). The 
sac is subdivided by septa into loculi which 
open into the greatly dilated pelvis. The walls 
may be thick and fibrous, sometimes they are 
very thin. In some cases a varying amount of 
renal tissue remains. The cyst contains water 
with a varying amount of sodium chloride and 
traces of urea. Sometimes mucus and epi- 
thelium are present. With the destruction of 
one kidney the other hypertrophies and per- 
forms the entire urinary function. 

K^ymptorm. — Tumour. — Often the only sign 
of hydronephrosis is a large fluctuating tumour 
situated in the loin. In 59 per cent of cases 
there is a palpable tumour (Roberts). 

The loin sometimes bulges, and renal “bal- 
lottement’’ may be obtained by placing one 
hand on the abdomen and projecting the 
tumour forward with the other in the loin. 
The swelling is rounded on all sides, and 
descends slightly with respiration. On per- 
cussion dulness extends to the spine posteriorly, 
while in front the tympanitic note of the colon 
is obtained, and in a tumour of moderate size 
a resonant note can be obtained separating it 
from the liver on the right and the spleen on 
the left. 

Pain. — The tumour, as a rule, is painless 
and no tenderness is present ; often there may 
be slight aching, but both these symptoms 
depend on the rapidity with which the hydro- 
nephrosis grows. 

There is rarely haematuria, and the urine is 
normal in quantity and quality. 

Intermittent Hydronephrosis. — In a certain 
number of cases the tumour suddenly disappears, 
and coincident with this there is a temporary 
marked polyuria of urine of a low specific 
gravity. After a time the tumour gradually 
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reappears and again evacuates itself. Re- 
accumulation of the fluid is often preceded by 
an attack of renal colic. 

Bilateral Hydronephrosis occurs when there 
is incomplete obstruction of the urethra ; some- 
times the cause is in the bladder, rarely in both 
ureters. 

If during the course of an urethral stricture 
a constant polyuria is present with diminution 
in the specific gravity of the urine, commencing 
dilatation of the kidneys may be suspected. 
There is often some albumin in the urine and 
tube - casts may be present. There is not 
usually sufficient enlargement of the kidneys 
to be felt on palpation of the abdomen, and 
there is no pain or tenderness. 

These cases often have transient attacks of 
suppression of urine in the later stages, and 
eventually die of urjemia. 

Diagnosis. — (1) Of the renal tumour. (2) 
Of the nature of the renal tumour. 

(1) The Reiml Tumour. — The history of renal 
colic, hyematuria, pyuria, or other urinary 
symptoms, if present, points to the renal origin 
of the swelling. 

^ . Mimetic Conditions. — {a) Tumours of the 
Liver aud Gall-Bladder. — These grow from above 
downwards, while kidney tumours pass from 
the loin forwards. 

They move more freely with respiration than 
do renal tumours. The dulness is continuous 
with that of the liver, and there is never a 
tympanitic note in front. Sometimes a history 
of jaundice or of biliary colic may be obtained. 

\b) Tu7iio2irs of the spleen occupy a higher 
position, are more freely movable with respira- 
tion, the whole tumour is dull on percussion, 
and there may be a well-defined edge and a 
typical notch. (General symptoms of malaria, 
leukoemia, etc. are frequently present. 

(c) Ovarian cysts grow from the pelvis up- 
wards \ if large enough to simulate a renal 
tumour they are median, dull on percussion, 
and both loins are resonant. The tumour is 
more movable than a renal one, and vaginal 
examination shows a displaced uterus and a 
fluctuating pelvic tumour. There is no urinary 
history, but often one of menstrual disturbances. 

(if) Ascites may bo simulated by a very large 
lax hydronephrosis. There is dulness in both 
flanks, which shifts with the varying position of 
the patient, and a percussion thrill may be 
obtained. 

(2) The Nature of the Renal Tumour . — 
Hydatid and serous cysts also form painless, 
fluctuating tumours of the kidney. They are 
comparatively rare conditions. 

In the case of hydatids there may be a history 
of renal colic from the passage of small cysts. 
The discovery of one of the causes of hydro- 
nephrosis, such as an ureteric stone felt per 
rectum, or the history of passage of gravel or 
stone, are of importance. 


Pyonephrosis. — The swelling in these cases is 
often tender and frequently painful. There is 
usually a history of pus in the urine and rigors, 
and fever will indicate the purulent nature of 
the contents. 

Treatment. — Medical treatment is unavailing. 
Operative measures, such as drainage or plastic 
pelvectomy, or removal of the kidney, should be 
advised in all but the smallest hydronephroses. 
The following points are the most important in 
considering the question of operation : — 

(1) The patient may seek relief from the 
pressure effects of a very large hydronephrosis, 
especially shortness of breath, palpitation, con- 
stipation, or vomiting. 

(2) In bilateral cases the destruction of 
kidney tissue is progressive, and eventually the 
issue is certainly fatal. Patients with hydro- 
nephrosis seldom live beyond the age of fifty 
(Dickinson). Death occurs from suppression 
and unemia. 

(3) In unilateral hydronephrosis the causal 
condition (most frequently stone) often becomes 
bilateral, and the remaining kidney is destroyed. 

(4) Rupture of the hydronephrotic sac (spon- 
taneous or from injury) may occur with fatal 
results. 

(5) At any time suppuration may occur in 
the sac by the use of septic catheters or in 
other ways ; and the condition is much graver 
than in simple hydronephrosis. This is well 
shown by the cases published by Henry Morris. 
In ten operations for hydronephrosis he had no 
deaths ; in nine operations for pyonephrosis three 
patients died. 

In cases due to the pressure of malignant 
tumours — cancer of the uterus, for instance — 
operation is, of course, contraindicated ; but 
the question will seldom be raised, for in such 
cases a renal swelling is rarely discovered 
(Morris). 

Pyonedhrosis 

Pyonephrosis is a term used to denote dila- 
tation of the kidney and its pelvis, with sup- 
puration superadded. The dilatation may occur 
first and sepsis be added, either from septic 
catheterisation or some operation, or no such 
cause may be present, and infection come 
through the blood stream. In other cases the 
ureter becomes blocked in the course of a 
calculous pyelitis and pus accumulates. 

Pathological Anatomy. — The structure of the 
sac is the same as in hydronephrosis, but the 
lining membrane is roughened, shreddy, and 
the contents purulent. Frequently there is 
pliosphatic deposit on the walls, and calculi 
may bo present if the condition has developed 
from calculous pyelitis. If one kidney alone 
is affected the cause will be found in the renal 
pelvis, and is almost invariably calculous. 
Both kidneys are often dilated, and these cases 
arise from obstruction in the bladder or in front 
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of it. In such chronic cystitis is present, and 
the ureters are dilated and thickened. 

The development of a primary pyonephrosis 
is more rapid than that of a hydronephrosis 
(Morris), and also more complete. 

Condition of the other Kidney. — It is seldom 
quite normal even in unilateral pyonephrosis, 
and may be congested and inflamed, or the seat 
of waxy disease (in 56*4 per cent of cases some 
disease is present, Tuftier). When the condition 
follows enlarged prostate, stricture, etc., one 
kidney is always more damaged than the other, 
and the least injured organ shows a varying 
degree of suppuration and dilatation. In these 
cases the more healthy kidney unfortunately 
does not hypertrophy, and suppression of urine 
is liable to occur. 

^ym'ptonmtoloijy . — Pyonephrosis is merely a 
stage in the progress of various urinary maladies. 
The swelling is in the lumbar region ; if large 
it bulges backwards as well as forwards, the 
surface is usually lobulated, it moves slightly 
with respiration, ballottement can be obtained. 
In consistence it is Arm, sometimes fluctuating. 
It is dull on percussion, except in front, where 
the colonic note can be obtained. It has, in 
fact, the characters of any renal tumour, and 
is distinguished from swellings of other organs 
by the same means as a hydronephrosis. 

It has certain special characteristics. It 
varies in size at diflerent times ; when the pus 
in the urine diminishes the tumour increases, 
and vice versa. It is usually accompanied by 
general symptoms of septic absorption. 

Pain is seldom completely absent. It is 
usually a dull lumbar aching, and is liable to 
exacerbations when the pus is retained and the 
tumour enlarges. Sometimes it strays along 
the line of the ureter. Some patients suffer a 
go6d deal, and especially after exercise, and renal 
colic with rigors may occur. Pain is increased by 
pressure in front, but often relieved by pressure 
posteriorly (White and Martin). Tenderness may 
be felt along the line of the ureter (Albarran). 

The Urine. — When pyonephrosis is due to 
“ascending ” changes the urine is always cloudy, 
alkaline, has a thick deposit of muco-pus and 
an ammoniacal odour. When the pyonephrosis 
is “open’’ the urine contains a large quantity 
of pus. A deposit of pus, representing about 
one - fifth to one - sixth of the total liquid, is 
never produced by a bladder lesion alone. The 
relieving flow of pus after an attack of reten- 
tion in the pyonephrosis is often enormous. 
In unilateral pyonephrosis pus may be con- 
stantly present in the urine (“ open ”) ; it may 
be intermittent or completely absent (“ closed ”). 
The urine in these latter cases is faintly acid, 
sometimes alkaline. During an attack of re- 
tention in a unilateral pyonephrosis the urine 
is merely the secretion of the other kidney, and 
valuable information may then be obtained of 
the working capacity of that organ. 


General Symptoms. — There is general debility, 
loss of weight, the appetite is poor, and the 
patient suffers from indigestion. Sickness and 
diarrhoea are sometimes present, and the skin 
acquires a yellowish sallow tinge. Fever is 
present in most cases; sometimes it is slight, 
and if prolonged will become hectic ; in other 
cases it is more acute. 

When suppuration occurs in a hydronephrosis 
the first sign will probably be a rise of tempera- 
ture, with shivering. 

Two types of pyonephrosis will be met 
with. 

(1) Where the bladder is free from disease 
and the pyonephrosis is unilateral. These are 
mostly cases of stone in the kidney or ureter. 

(2) Whore cystitis is present, usually with 
some obstruction. Here both kidneys are 
affected in varying degree, and the cause is in 
or anterior to the bladder. 

Clinical Tyj)es. — (1) Pyonephrosis in a case 
of renal calculus. 

In a case of calculous pyelitis the pus in the 
urine may diminish or disappear entirely, and 
the urine bcconfe clear. At the same time the 
patient complains of aching or increased pain in 
the diseased loin, some fever appears, and there 
is a loss of appetite and general feeling of 
debility. On examination of the loin a tumour 
is felt and there is marked tenderness. The 
block may remain, but often after a time the 
pus suddenly reappears in large quantity in the 
urine, the pain and fever disappear, and the 
tumour can no longer be felt. This may bo 
repeated from time to time. 

(2) In a case of long-standing cystitis with 
obstruction the urine is turbid, alkaline, and 
ammoniacal, with abundant deposit of slimy pus. 
Without any noticeable change in the urine 
fever appears and some aching in the loins. 
The patient loses flesh, his appetite is poor, 
and his skin sallow. There is tenderness 
along the ureter on one or both sides, and in 
the loin, and sometimes a tumour may be felt. 
Here there is probably retention of pus in the 
kidney pelvis, but the symptoms may be due 
to a suppurative pyelonephritis. In the latter 
there is seldom a tumour, the fever and general 
symptoms are more rapid and severe, and the 
amount of pus in the urine is usually less than 
in pyonephrosis. 

Diagnosis. — ( a) Hydronephrosis. — The tumour 
is not tender and seldom painful, there is no 
pus in the urine, and no symptoms of septic 
absorption. 

(f) Tuberculous disease of the kidney is differ- 
entiated by the cheesy character of the urinary 
deposit, the presence of tubercle bacilli in the 
urine, the hoematuria, and in the male the 
descending invasion of tuberculous disease along 
the urinary tract. Often there is the history 
and evidence of pre-existing tubercle elsewhere. 

(c) Purulent collections opening into the 
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bladder may cause intermittent pyuria. The 
cystoscope is the best means of diagnosis. 

Treatment. — Medical, — The indications are 
to support the strength by tonics and to 
administer urinary antiseptics, such as boric 
acid, ammonium benzoate, and salol. 

The operative treatment of the two classes 
described is different. In the “ ascending ” 
form the cause (stricture, etc.) must be 
attacked, the residual urine got rid of, and 
the cystitis arrested ; in the other class the 
interference is direct, and the kidney is opened 
and drained, or, if need be, removed. Operation 
is to be recommended as early as possible on 
the following grounds : — 

(1) In unilateral pyonephrosis the other 
kidney may become involved by development 
of stone or waxy disease resulting from septic 
absorption. 

(2) Septicoemia or pyeemia sometimes occurs, 
and hectic fever often results from long-con- 
tinued disease. 

(3) Rupture of the sac may occur with 
rapidly fatal results. 

(4) Suppression of urine ?ind uraemia are 
prone to occur. 

Kidnev Tumours 

Benign tumours hardly merit reference. 
Fibromata, lipomata, and adenomata have been 
encountered, but so rarely that no clinical 
picture can be formed for them as yet. Papillo- 
mata of the mucous membrane of the pelvis, 
unconnected with malignant growth, is a very 
unusual disease, the literature containing only 
eight examples. They do not increase the size 
of the kidney, but give rise to lucrnaturia of the 
painless type. 

Primary malignant disease of the kidney may 
be considered to comprise three groups of tumour- 
forming growth : — 

1. Sarcomata. 

2. Carcinomata. 

3. Malignant transformation of accessory 
adrenals (suprarenal “rests’’). 

Pathology. — Sarcoinata, are met with before 
the age of five and after thirty. The microscopy 
at these ages differs. The tumour of childhood 
is often largely composed of striped muscle 
fascicidi, that of the adult is comparatively free 
of this tissue. The sarcoma of childhood is 
apparently congenital, bilateral (50 per cent), 
and attains a greater relative and even absolute 
size than in the adult. 

Carcinoiimta are probably rarer than sarco- 
mata ; they are met with after the age of forty- 
five, and originate either in the cortex or in the 
mucous membrane of the pelvis, the latter being 
a rare site. 

Malignant accessory Adrenals. — Grawitz has 
demonstrated that tumours composed of supra- 
renal elements (epithelium and zona pigmentosa) 
develop in the cortex or immediately under the 


capsule of the kidney : ordinarily they are no 
larger than a cherry-stone. These suprarenal 
“rests” many become malignant in adult life, 
sometimes forming very large tumours. They 
are extremely vascular, and this, together with 
the fatty material always present, produces a 
characteristic red-yellow appearance. They form 
secondary deposits (20 in 28 cases, Lubarsch). 

Symptomatology. — In the Child. — The growth 
is generally rapid and sometimes colossal ; 
indeed, Osier remarks that very large (solid) 
abdominal tumours in children are nearly always 
renal or retroperitoneal sarcomata. They are 
usually symptomless except towards the last, 
when pressure symptoms occur. (Hsematuria 
in 25 per cent, Newman.) 

In the Adult. — There are two salient features : 
(a) the appearance of a solid irregular renal 
tumour — palpable and visible ; (/>) the occurrence 
of a causeless, usually painless, intermittent, 
profuse hematuria. The tumour may be first 
discovered (in 63 per cent of the cases), or the 
ha3morrhage may be the onset symptom (in 
37 per cent of the cases). If these two features 
are ])resent together they indicate neoplasm of 
the kidney. 

Life- History. — 1. Latent Period. — The first 
state is symptomless unless it be an occasional 
ache or drag in one loin. The growth in the 
parenchyma is cither spreading towards and 
stretching the capsule to form a tumour (63 per 
cent), or it is pressing on and invading the 
mucous membrane of the renal pelvis to cause 
Inematuria (37 per cent). 

2. Period of Onset Symptoms. — If the growth 
spreads outwards to form a tumour, and is so 
rapid as to distend the capsule (piickly, the pain 
may ])e a marked symptom. The pain area 
may cover the entire loin and hypochondriac 
region, and referred pain may shoot along the 
distribution of the nerves to the hip, thigh, leg, 
and even testicle. If the growth only increases 
slowly it may cause no pain. The increase in 
either case is generally forwards to the peritoneal 
cavity ; then, as its weight increases, it tends 
downwards; on the right it tends to 
com 2 )letcly to the outside of the ascending 
colon ; on the left it is habitually crossed by the 
up 2 )er 2)«'rt of the descending colon (vStimson). 
The kidney may be sensitive in carcinoma, but 
not in sarcoma (Thornton). If the growth 
tends to invade the pelvis rather than the cap- 
sule, the hsematurial onset is as follows : — 

The patient, ap23arently in good health, 
suddenly ox 2 )erieiices a difficulty in starting the 
act of micturition ; with an effort a clot is shot 
out, and then a quantity of blood and urine 
follow's. There may be a suggestion of slight 
indirect violence as a cause for the blood, such 
as lifting a heavy w’eight, or sitting heavily 
down on a chair lower than was anticipated. 
Such slight violence lacerates a soft knot of 
growth fungating into the renal pelvis. If 
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clots are not a marked feature at the onset the 
hsemorrhage at first ceases quietly. If clots are 
abundant at the onset or in the course of the 
case, the bleeding ceases abruptly^ and a pain 
varying from a little uneasiness to distinct 
localised traiuient lumbar pain is experienced 
in the affected kidney, or even clot colic (renal) 
may be noticed. Cystoscopy will show a long 
black or decolorised gray clot distending and 
hanging from the corresponding ureteric orifice. 
With the expulsion of this corking clot, which 
is like a worm, the bleeding recommences. 
Occasionally clot retention is suffered from, and 
the catheter is necessary. Cancer clumps are 
rarely found in the clot or urine. 

Pressure symptoms now arise from mere bulk 
of tumour, such as sudden varicocele, oedema of 
one extremity, or of the abdominal wall. Even 
ascites may ensue. 

Period of Dissemination. — Sooner or later 
the capsule of the kidney gives way; and, coinci- 
dent with the loss of this barrier, diffused and 
increased pain is often noticeable, loss of flesh 
is a marked feature ; anorexia and cachexia 
supervene. 

Diagnosis is often impossible without direct 
inspection through a loin or abdominal incision, 
but the presence of a renal tumour with severe 
heematuria is most suspicious of growth. If the 
diagnosis has to be made upon the clinical 
grounds of an irregular tumour in the renal 
region, renal calculus with chronic perinephritis 
and tuberculosis have to be excluded. Other 
tumours simulate renal growth. On the left 
side there is the enlarged spleen ; but this is 
readily distinguished from renal growth by its 
distinct edge, its notch or notches often, by a 
murmur, or a pulsation, by its creaking fremitus, 
and the microscopic character of the patient's 
blood {vide “ Blood,” vol. i.). Moreover, the 
gut lies behind it. Hepatic growths are 
occasionally confusing, but they lack that 
resonant zone which exists between the upper 
margin of a renal tumour and the ribs. It 
must be remembered, however, that in the later 
stages when a renal growth fuses with the liver 
tactile differentiation is impossible. Malignant 
degeneration of a movable kidney sometimes 
resembles cancer of the ovary, but it possesses 
a free upward mobility at first, and pelvic 
examination is negative. 

Data for Advice to the Fatient and Friends , — 
In the Child. — Statistics of recovery after 
nephrectomy for the sarcoma of childhood 
hardly justify an operation. The only chance 
of success in the adult is early detection and 
early nephrectomy. 

Due stress should be laid upon the following 
unfavourable symptoms : extensive adhesions, 
immobility of tumour ; extreme thirst ; pressure 
symptoms, other than varicocele ; wasting ; 
cachexia unaccounted for by haemorrhage ; loss 
of Bulphocyanide in the saliva. 


The operative mortality is between 50 per 
cent (Guilleman) and 42 per cent (Barth), but 
individual surgeons have varying success — that 
of I6’6 per cent being the lowest (Schede, 
Israel). 

In my opinion and work the cases in which 
nephrectomy is most hopeful are those in which 
haematuria is the onset symptom — those who 
are operated upon directly the profuse haema- 
turia appears. These are cystoscopy cases. 
Thus I have removed kidneys in which the 
growth was the size of a small monkey-nut, a 
walnut, a small fig, having detected the side 
from which the profuse haemorrhage was issuing 
by means of cystoscopy. 

Treatment of the Hematuria. — Instru- 
mental. — It is unwise to sound any profuse 
symptomless hrematuria. Nor is it good 
practice to wash out the bladder unless clot 
retention necessitates this procedure. Judicious 
investigation of those cases without renal 
tumour consists in administering Contrexeville 
water until the urine is blood free, and then 
examining with the cystoscope with the bladder 
full of clear urine.* This determines the absence 
of any vesical caujse of the haomorrhage. The 
next step consists in recystoscoping during an 
attack of haemorrhage ; the origin of the blood 
is thus detected by watching the ureteric efflux. 
The surgeon should at once proceed to explore 
and remove the kidney which is bleeding. 
Nephrotomy may become necessary in a few 
cases merely to relieve the agonising pain due 
to tension of a rapidly growing luemorrhagic 
neoplasm. The relief of the incision into the 
mass is great, but rapid death (seven days) 
ensues from septicity. 

Drugs. — It is better to avoid drugs which 
tend to arrest haemorrhage by increasing the 
clotting power of the blood, for this generally 
loads to aggravation of the distress by inducing 
clot colic or clot retention. Hot Contrexeville 
water, taken fasting, or a large dose of potash, 
is worthy of a trial. It is always to be borne 
in mind that if the case is inoperative, gentle 
ha)morrhage relieves pain and lessens the term 
of life. 

When pain is a marked feature reliance should 
be placed upon opiates, and no anxiety need be 
felt about their action on the opposite kidney. 

Actinomycosis of the Kidney 

Actinomycosis may invade the kidney under 
two conditions. 

(1) llie Metastatic Form. — This resembles 
pya)mia in its acute fever, rigors, and secondary 
abscesses. When a primary lesion is present it 
is usually about the face or mouth. 

(2) The Ccmsecutive Form. — This consists in 
an extension from the intestinal canal, usually 
the caecum or appendix (Hinglass) ; 18 in 40 
cases of abdominal actinomycosis aflect the 
caecum or appendix (Grill). 
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In the first variety the deposit is in the 
kidney substance, and will probably remain 
unrecognised ; in the second a perinephritic 
abscess of very chronic type is formed. It is 
also said to occur as a primary condition 
(Fischer). The condition is very rare indeed, 
and the kidney is less liable to invasion than 
the lower urinary tract (Ruhrah). 

Diagiwsis . — The special characteristics of 
actinomycosis are its very chronic course, great 
infiltration, marked tendency to invade the skin 
and form sinuses, with a peculiar red-violet 
colour of the integument, and the discharge of 
pus containing “sulphur granules.’’ 

The condition most resembling actinomyco- 
sis is tubercular inflammation, but the above 
characteristics may sufficiently differentiate it. 

In 75 per cent of cases some occupation in 
which constant contact with straw or grain 
(coachman, farmer, field-labourer, miller) is 
followed by the patient (Leith). 

“Sulphur granules” may be found in the 
urine when the urinary tract is invaded 
(Billroth). 

Treatimnt. — Medical. — PoL»ssium iodide is a 
specific for the disease, the results of continued 
administration being very satisfactory. 

Local , — Abscesses are opened and scraped 
and sinuses dressed. 

The Ureter 

The ureter extends from the renal pelvis to 
the bladder, running in a kind of lymph-space 
between the lamiiife of the subperitoneal tissue. 
Its average length is twelve inches, and 
diameter when distended a sixth of an inch. It 
is conveniently divided into abdominal pelvic 
and vesical portions. The abdominal portion 
lies on the psoas and genito-crural nerve, and 
under the peritoneum. On the right side it 
has the inferior vena cava almost in contact 
with it internally, and on the left the aorta 
internally. 

The pelvic portion crosses the sacro- iliac 
synchondrosis, the obturator internus, and then 
turns below the psoas to enter the bladder. 

In this latter position in the male it is 
crossed siiperiorly and internally by the vas 
deferens, and lies under cover of the free 
extremity of the vesicula seminalis, separated 
from its fellow by a distance of an inch and a 
half. In the female it runs parallel with, and 
four to six lines from, the servix uteri — behind 
the urine artery ; finally crossing the upper 
third of the vagina to reach the vesico-vaginal 
interspace, and pierce the bladder opposite the 
middle of the vagina (Anderson). 

1. Inj^iry . — Rupture of the ureter from 
violence without an external wound is exceed- 
ingly rare, and the symptoms it gives rise to 
are not characteristic. 

After blows on the abdomen or loin, or 
crushes, the symptoms of damage to other 


organs will probably claim attention, and the 
ureteric injury may pass unnoticed. Pain and 
tenderness on pressure in the line of the ureter 
are the only symptoms referable to the ureter. 
At first haematuria may occur, or it may be 
entirely wanting. It may be marked or slight. 
Neither does the fact of it being absent after a 
severe injury to the loin show that the ureter 
has been torn across. The first reliable sign is 
the appearance of a swelling in the loin, of a 
rounded or oval contour, some time after the 
accident ; it is formed by retroperitoneal ac- 
cumulation of urine, for the serous membrane 
is unlikely to be ruptured coincidently. 

If a rigor now occurs, suppuration may be 
presumed to have taken place in the sac, and 
the case may run an acute course with fatal 
issue, or may gnuiually approach the surface as 
an abscess, and finally discharge, leaving a 
urinary sinus. Suppuration does not always 
result, however, and a cicatrix may form in the 
ureter, which narrows or entirely obliterates the 
lumen of the tube. Under these circumstances 
a hydro- or a pyo-nephrotic swelling is likely to 
result, but in some cases complete atrophy of 
the kidney has been demonstrated. 

Months or even years may elapse before the 
dilated kidney is discovered, and at this distance 
the original injury is apt to be overlooked. If 
the peritoneum be ruptured at the time of acci- 
dent, peritonitis rapidly leads to a fatal result. 

TreatmeMt . — Operative interference should 
be advised, when from the appearance of a 
swelling the diagnosis of ruptured ureter 
becomes probable. It will usually bo limited 
to incision and drainage. Afterwards an 
attempt may be made to restore the calibre 
of the ureter. 

2. Injlanunation and Dilatation , — When the 
back pressure of prostatic or other urethral 
obstruction begins to affect the ureter, the only 
symptom which may evidence the fact is pain 
before micturition and relieved by the act. 
The pain corresponds to a point internal to the 
mid-Poupart line, and on a line with the 
anterior superior iliac spine ; sometimes the 
external abdominal ring is the seat of pain. 
By the use of the cystoscope further evidence 
may be obtained, for the mouth of the ureter 
usually shows signs of dilatation. 

Inflammation of the ureter (ureteritis) either 
ascends from the bladder or descends from the 
renal pelvis. The patient complains of inter- 
mittent pain along the course of the ureter, and 
that tube may sometimes be felt as a tender 
cord on abdominal, vaginal, or rectal palpation. 

No treatment is specially directed towards 
the ureteric affection, for it is the same as that 
of pyelitis. 

Stone in the Ureter 

The majority of renal calculi either remain in 
the renal pelvis or pass quickly through the 
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ureter and drop into the bladder ; in some cases, 
however, the stone, although small enough to 
enter the ureter, is too large safely to traverse 
the normal tube, or is arrested by some ab- 
normal stricture or valve. 

Clinical Notes. — 1. On the Ureter in Rela- 
tion to Stmie. — There are three narrow points in 
the normal ureter at which a stone is likely to 
be arrested. 

(1) At its upper end or just below this 
(4-7 cm.). 

(2) At the point where it crosses the iliac 
artery and rounds the brim of the pelvis. 
(Narrowed in three out of five cases, Kelly.) 

(3) Where the tube passes into the thick 
muscular wall of the bladder. 

At any one of these points a “ migratory 
calculus may be stopped ; most often, however, 
the tube is blocked at the upper end (66 per 
cent, Morris), less frequently at the lower end 1 
(17*8 per cent), or at the pelvic briin (12*5 per 
cent). It is supposed that in many cases 
calculi have already passed along the ureter, and 
the damage caused by their rough crystalline 
surface has been followed by scarring and con- 
striction of the tube, and a stone small enough 
to pass the natural danger points is arrested at 
the stricture. The calculus may completely 
block the ureter, but it may only partially 
obstruct the passage, and at the level of the 
stone the wall becomes pouched to form a bed 
for it. The calculus may be found lying loose 
within the ureteric pouch, and may by further 
deposit increase in size. I liave generally found 
acid stones in these pouches. The phosphatic 
calculi tend to fill and block the ureteric 
channel. 

At the lower end of the ureter a calculus, 
when impacted, may slightly bidge the bladder 
wall ; but it sometimes projects through the 
ureteric opening into the vesical cavity, and can 
be seen with the cystoscope. 

2. On the Stone. — Usually a single stone, 
rounded, ovoid, or oblong in shape and of small 
size, is present ; sometimes several are found. 
A considerable size may be reached by fresh 
deposits occurring, and a long sinuous calculus 
sometimes results. Stones projecting from the 
lower ureteric orifice often attain a remarkable 
shape, with a vesical cap, narrow neck, and 
thicker ureteric stem (Bishop’s, Zuckerkaiidl’s 
cases). At the upper end of the ureter they 
often resemble a nail with the head lying in 
the pelvis (Albarran). 

3. On the Examhuition of the Ureter. — The 
means which are at the disposal of the prac- 
titioner for investigating the condition of the 
ureter are few but simple, and should never be 
neglected. 

Palpation of the abdominal wall in the line 
of the ureter — a vertical line from the junction 
of the inner and middle thirds of Poupart’s 
ligament — should be systematically carried out. 


The spot where it crosses the pelvic brim, at the 
intersection of a horizontal line between the 
anterior iliac spines with a vertical one from 
the pubic spine (Tourneur), sometimes shows a 
point of special tenderness. If the abdominal 
walls are thin and the ureter enlarged the tube 
itself is stated by Fenger to be recognisable. I 
can only state that it is extremely difficult to 
find the ureter, unless it is tuberculous, even 
when the finger is introduced through a parietal 
wound. 

Pain and intense desire to micturate are evoked 
by pressure on a diseased ureter. Kelly says : 
“ It is not sufficiently appreciated that a very 
important section of the ureter may be explored 
from the rectum by the finger when the patient 
is in the knee-elbow* position, in either sex as 
high as the iliac artery, and I have on several 
occasions detected stone in the ureter by this 
method. A stone may be overlooked by not 
carrying the finger as high as the perineum 
w'ill permit. In the female the ureter can 
be palpated by vaginal examination, from its 
vesical termination as far as the broad ligament, 
and can be rolled beneath the finger.” 

Symptoiiuitoloijy . — A stone may lie in the 
ureter without completely blocking it, and give 
rise to no symptoms (Albarran) ; but in the 
majority of patients in whom a calculus be- 
comes arrested in the ureter, there is a history 
of previous attacks of “ renal ” colic and other 
symptoms of renal stone, so that little doubt 
exists of the calculous nature of the case. 

Instead of a sudden relief from an attack of 
renal colic indicative of the “ migrating ” stone 
dropping into the bladder or falling back into 
the renal pelvis, the suffering of the patient 
whose calculus remains in the ureter only slowly 
declines, and the clinical course of the case will 
now be either acaite or chronic, depending on 
the completeness of the obstruction and the 
state of the other kidney. 

The more acute course is that of calculous 
anuria, already discussed, and it only remains 
to consider the chronic cases w*here the block in 
the ureter is incomplete and the fellow-gland 
sufficiently healthy to maintain the secretion. 

These cases differ according to the situation 
of the calculus. If at the middle or upper 
part of the ureter, there is nothing which will 
serve to distinguish them before operation from 
calculus in the renal pelvis or calyces. 

The initial colic subsides gradually, and 
often recurs from time to time with less intensity 
than on the first occasion. The pain is some- 
times referred to one particular spot in the line 
of the ureter, and may be fixed and constant 
between the attacks of “ renal ” colic (Le Dentu), 
and in some cases a tender ureter may be 
discovered on palpation, which, if constant, has 
some localising value (White and Martin). In 
exceptional cases dilatation of the ureter above 
the impacted stone has been felt. In one case 
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a ureteric calculus was recognised through the 
abdominal wall (Fenger). 

These signs will, in the majority of cases, be 
absent, and it is only after months or years, 
when the kidney is explored for stone or a 
swelling appears with the characters of a hydro- 
nephrosis or a pyonephrosis, and is exposed by 
the surgeon, that the situation of the calculus 
is ascertained. 

A stone situated at the lower end of the 
ureter may give rise to symptoms in no way 
differing from one in the higher parts of the 
tube, but many of the cases are sufficiently 
distinct to lead to a certain diagnosis. 

In a case where signs of renal calculus were 
present, constant and marked pain in the lower 
part of the abdomen has drawn attention to the 
situation of a stone in the lower ureter; but 
more striking are the cases where symptoms 
have pointed to stone in the bladder. 

There is marked and frequent desire to 
micturate, with straining and the discharge of 
small quantities of urine, pain at the end of the 
act often referred along the urethra or to the 
glans penis. Some heematurhi may be observed, 
often recurrent, and the iirine may contain 
besides red cells and leucocytes, oxalate or uric 
acid crystals. 

The effect of movement and vibration is not, 
however, so marked as is usually the case in 
vesical stone, for walking and driving may 
liave little effect in increasing the symptoms. 

The effect of posture is sometimes striking, 
for the suffering may be more intense on 
standing or sitting, especially with an empty 
bladder (Zuckerkandrs case), or the patient 
may be unable to lie on the affected side (Bishop 
and Fenwick^s cases). On passing a sound in 
these cases a sensation of a “ soft membrane ” 
covering some hard substance may be detected 
(Morris’s case), or the metal may ring clearly on 
a projecting part of the stone, and the fixity and 
constant position will be noticed. 

On rectal examination a hard mass is usually 
felt lying in close relation to the bladder wall 
and tender to the touch, and on vaginal ex- 
amination a similar body may be felt in the 
region of the broad ligament. In some cases 
the finger in the rectum has detected a calculus 
where none was felt from the vagina. The 
cystoscope in one case showed the lower end 
of the ureter to be proptosed and covered with 
a small villus tuft (Fenwick). 

Diagnosis. — Mimetic conditions. 

Renal Lithiasis. — A calculus lying in the 
middle or upper portion of the ureter cannot 
be differentiated from one in the renal pelvis or 
calyces. 

Vesical Calculus, — A stone in the lower end 
of the ureter may closely resemble vesical 
calculus. The means of diagnosis are by rectal 
or vaginal examination of the ureter and the 
information gained by the sound or cystoscope. 


Primary Tubercle in the Vesicula Seminalis . — 
This must be guarded against by a careful 
analysis of the urine for bacillus and by rectal 
examination. 

Ovarian and Tubal Disease, — Long-continued 
pelvic pain with radiations and increase during 
the menstrual congestion, together with a tender 
swelling in one fornix on vaginal examination, 
due to calculus impacted in the lower ureter, 
has led to removal of the ovaries and appendages 
from erroneous diagnosis. 

A careful examination of the ureter by vaginal 
examination and of the ureteric orifice by cysto- 
scopy, and attention to the history, should 
prevent such mistakes. 

Additional Aids to Diagnosis. — In some cases 
a radiograph has been taken of the j)elvis, and 
evidence of the cxtravesical site of the calculus 
has been obtained (Leonard, Zuckerkandl). 

The cystoscope and the catheterising cysto- 
scope may give useful information in a calculus 
situated low down. 

The passage of a wax-tipped bougie along the 
ureter in women may, on withdrawal, give the 
evidence of scratches produced by the calculus 
(Kelly). 

Advice to Patients about Operative Treatment. 
— The only treatment of any avail is removal, 
and this should bo urged as soon as possible 
before the kidney has become deteriorated by 
blockage and ascending inflammatory changes. 
One danger which is not sufficiently emphasised 
is perforation of the ureter above the calculous 
block, and consequent extravasation. I operated 
on such a case lately, the calculus being four 
inches below the kidney and the perforation was 
one inch from the pelvic orifice of the ureter. 

It should, I submit, be a general operative 
rule that if the stone be found in the iq)per 
third of the ureter, the ordinary lumbar incision 
should be employed ; if at the pelvic brim, the 
common iliac artery incision suffices ; if below 
the pelvic brim, the incision shoidd be perineal 
or vaginal. Several cases have lately been 
recorded in which the abdominal incision for 
tying the common iliac artery has been 
followed, and, the peritoneum having been 
raised, the lower end of the ureter has been 
reached extraperitoneally. There is no doubt 
that this incision is of value when one has to 
remove the ureter in its entire length, or to 
extract stones which have become impacted in 
that canal at the pelvic brim or about that level; 
but I question if it is not unnecessarily severe 
when the stone has become lodged below the 
pelvic brim. 

Operative Procedures 

Methods of Exposing the Kidney. — The patient 
lies upon the sound side with a hard 2)illow 
beneath the loin. Many incisions have at 
various times been suggested and practised in 
laying bare the kidney. There are two chief 
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methods, the lumbar or extraperitoneal, and 
the abdominal or transperitoneal. Without 
entering into the discussion on the merits of 
these methods, it may be said that the latter is 
now almost universally confined to those cases 
where a tumour of such size is present that 
removal by the loin becomes impracticable 
from want of space, and that s\ich include only 
large renal growths. The technique is tliat of 
other abdominal operations, the incision being 
made through the linea semilunaris, or in such 
manner as to give freest access. 

The lumbar incision most usually adopted is 
an oblique one from the angle between the last | 
rib and the erector spinee muscle, or a little 
below this and passing downwards and forwards 
towards the anterior superior iliac spine. The 
length of this incision varies with the extent of 
the operation. In an exploration of the kidney, 
or a nephrolithotomy, a small incision will often 
suffice ; for the operation of nephrectomy more 
room will be required, and for the thorough 
examination of the ureter or its removal the 
incision should be prolonged down and forward, 
passing about an inch in front of the anterior 
superior iliac spine, and continued if necessary 
as far as the internal abdominal ring (Morris). 
In dividing the muscles the quadratus lumborum 
need not be incised. The further steps are 
described under the different operations. 

With the object of avoiding the danger of 
a lumbar hernia Mayo Kobson has applied 
M‘Bumey’s method of treating the abdominal 
wall by incising the muscles in the direction of 
their fibres, and freely retracting them. The 
space for manipulation is, of course, curtailed, 
but often suffices for exploration or nephrolitho- 
tomy, and its advantages are great. 

Nephropexy . — Since Hahn in 1881 introduced 
the operation of fixing a wandering kidney, 
many methods have been tried ; some have been 
found trustworthy. The operation on a float- 
ing kidney differs from that on a movable one, 
in the fact that the peritoneal cavity must be 
opened, but in all other points the procedure is 
similar. 

The kidney is approached by the usual 
lumbar incision, and its fatty capsule exposed. 
The hand of an assistant guides the organ 
into its natural position, and the perinephritic 
fat, which is often atrophied, sometimes even 
wanting, is incised and torn through until the 
capsule proper of the kidney is laid bare. 

Albarran considers it of great importance to 
remove as much fat as possible, so as to allow 
the kidney to lie upon the muscular wall, and 
in this manoeuvre the fingers or forceps are used. 
The kidney is now very carefully examined and 
palpated to ascertain whether other conditions, 
such as stone, tubercle, etc., are present. 

Sutures, usually three in number, are then 
passed, at intervals of about half an inch, 
through the kidney substance, and on each side 


include the fatty capsule, the transversalis fascia, 
and the muscles. These are tied firmly, and 
the superficial wound closed with or without 
drainage. 

The patient is kept recumbent for three or 
four weeks, and thereafter wears a belt for some 
months. 

Some authors consider it necessary to lay 
bare an area of kidney substance by splitting 
the capsule and turning back flaps, or by 
removing a portion of it (Tuffier, Jacobson, 
Kbcher). Thick catgut may be used as suture 
material ; but this is rapidly absorbed, and the 
part of the suture within the kidney substance 
is said to be more quickly destroyed than that 
without (Newman). Kangaroo tendon has also 
been used, but sterilised silk sutiires are perhaps 
the best of any. Vulliet uses a strand of the 
erector spinyc tendon torn from its upper 
attachment, but remaining attached below ; 
this he passes through the muscles into the 
lumbar wound, beneath the kidney caps\ile, and 
back through the muscles again. The method 
is ingenious, although somewhat complicated, 
and is at present* on probation. The living 
suture is said to have sloughed out, but this 
is an unusual occurrence. 

To ensure fixation of the kidney, Guyon, 
Albarran, and others pass the upper suture 
round the lowest rib, while others promote 
granulation and subsequent increased cicatrisa- 
tion of the wound by inserting a large drainage- 
tube or by packing with gauze. 

Nephroliihotomy, — In this operation the 
kidney is exposed by the oblique lumbar 
incision, and the finger introduced into the 
wound is passed at once to the pelvis, which is 
carefully palpated for stone. No concretion 
being discovered, the anterior and then the 
posterior surface of the kidney is examined. 

Should no stone be revealed the lumbar 
incision is now extended downwards and for- 
wards, and the kidney freed from its surround- 
ings and drawn out into the wound, or merely 
into the won/iid if the pedicle is short and in- 
elastic. A further careful palpation between 
the finger and thumb may now discover a spot 
of increased resistance, but failing this the 
organ is incised along its convex border, the 
left finger and thumb of the surgeon meanwhile 
controlling the bleeding by pressure on the 
renal pedicle. The finger is now introduced 
through the kidney substance into the pelvis, 
and a further search, if necessary, is made by 
introducing a small metal sound, the upper and 
lower calyces receiving especial attention. 

No stone having been revealed by these 
measures, a bougie is passed down the ureter 
to ascertain its permeability; nor should this 
precaution be neglected after the discovery and 
removal of a renal or pelvic stone. 

The stone is removed, if possible, entire by 
means of the forefinger, aided, if need be, by 
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fine forceps or scoop ; but sometimes it is 
necessary to break up a large mass before it 
can bo delivered from the renal wound. 

A stone after being removed from the pelvis 
should always be examined very carefully for 
chipped surfaces, for there is a very real danger 
of leaving a portion of a branched calculus 
behind; and for the same reason it is well to 
flush out the pelvis with a copious stream of 
aseptic solution. 

After removal of the concretion the kidney 
wound is closed by catgut sutures, and the 
lumbar wound closed except for a couple of 
drains retained in place for a few days. 

Some authorities prefer to open the pelvis 
(pyelotomy) rather than cut through the kidney 
substance. The advantages claimed are the 
rapidity and ease of the operation, and that the 
kidney is spared the after-effects of an incision 
through its parenchyma. For small stones in 
the pelvis discovered immediately by the finger 
the method is undoubtedly of service, but there is 
much less space for manipulation and greater 
difficulty in removing a large calculus, and 
especially if it is branched, and there is a greater 
probability of a sinus resulting (Albarran). 
Morris and Israel recommend the closure of the 
pelvic wound by Lembert’s sutures, by which 
means the danger of a persisting sinus is 
lessened ; the application of sutures, however, 
is often very difficult (Guterbock). 

The patient is usually able to be up three 
weeks after the oj)eration. 

Nephrotomy consists in incising a kidney 
which has been more or less destroyed by sup- 
puration or back pressure, or both, or which is 
the seat of a cyst. The incision in no way differs 
from that described in other kidney operations. 

In cutting on the kidney the tissues are 
likely to be oodematous and excessively vascular, 
and the perinephritic fat infiltrated and often 
increased in amount, while sometimes pus is 
discovered surrounding the kidney. 

On reaching the distended kidney an incision 
is made into it and the finger introduced. A 
calculus should be searched for in cases of 
hydro- and pyo-nephrosis, cheesy material re- 
moved in tubercular kidney, and the mortar- 
like phosphatic material sometimes found in 
dilated kidneys, scraped and washed away. A 
large double drain should be placed in the 
kidney sac. 

Sometimes it is possible to stitch up the 
kidney wound, even after operation upon a sup- 
purating kidney, but in most cases this is 
undesirable. 

Nephrectomy , — A kidney may be removed by 
an abdominal or a lumbar incision, the relative 
values of which have already been noticed. 

The kidney having been exposed, adhesions 
to the surrounding parts should be separated. 
This is often exceedingly difficult, and requires 
great care and gentleness. 


The pedicle next claims attention. It should 
be isolated as far as possible ; sometimes, 
however, dense adhesions surround the vessels 
and may unite the kidney by a cicatricial mass 
to the vena cava or aorta, and make this part 
of the operation difficult and dangerous. The 
kidney is now raised and steadied by an 
assistant while the ureter is separated from the 
rest of the pedicle. Through the vascular part 
of the pedicle a stout silk ligature is now passed 
by means of an aneurysm needle, tension on the 
pedicle is then relaxed, and the ligature firmly 
tied. 

The ureter is clamped with forceps, and the 
whole pedicle cut through by short cuts of the 
scissors, and at a sufficient distance from the 
ligature to avoid the danger of its slipping. 
The ureter is now examined ; if healthy, it is 
dropped back into the abdomen after being 
closed by ligature. Thornton and Albarran 
have recommended fixing it in the lower part of 
the wound, but this is an unnecessary precaution. 
If inflamed, or the seat of tubercular infection, 
some attempt may be made with antiseptics or 
the cautery to remove at least a part of the dis- 
ease, and often it gives no further trouble. The 
most radical method of treatment is to follow it 
down, and to isolate and remove it either at the 
time of the nephrectomy or at a later date. 

The wound is then closed, and the cavity left 
by removal of the kidney is drained for varying 
periods according to the character of the case. 

Subcapsular nephrectomy was introduced by 
Ollier. It is most useful when an enlarged 
kidney is firmly bound to surrounding struc- 
tures by adhesions, but should never bo used in 
dealing with malignant tumours. 

The capsule proper of the kidney is incised 
and peeled off, and the pedicle clamped. The 
kidney is now removed, and a silk ligature is 
applied to the pedicle. 

If the pedicle is short and thick, clamps may 
be used. They should be allowed to remain in 
situ for at least forty-eight hours. 

The objection to the operation is the rigidity 
of the walls of the cavity, which delays healing. 

Partial nephrectomy or resection of the 
kidney has been performed by Czerny, Tuffier, 
Morris, and others for localised tumours, ab- 
scesses, and cysts, and for injury. The opera- 
tion has not as yet been widely adopted, but is 
a sign of the present tendency to conservatism 
in renal surgery. 

Operations on the Ureter 

Operations on the ureter usually follow an 
exploration of the kidney, and the abdominal 
portion of the tube is exposed by extending the 
lumbar incision downwards and forwards and 
raising the peritoneum. 

A stone situated in the ureter may sometimes 
be pushed up by the fingers and extracted 
through the renal or pelvic wound ; sometimes, 
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however, the stone is so firmly impacted that 
this is impossible, and an incision in the long 
axis of the ureteral wall (ureterotomy) directly 
on to the culculus is necessary for its removal. 
The ureteric wound should, if possible, be 
sutured ; but when the stone is directly cut 
upon, the damage already produced by pressure 
may render this inadvisable (Morris). 

In all cases, whether sutures be applied or 
not, drainage of the wound should be provided 
for in case of retroperitoneal leakage. In the 
case of a stone impacted in the pelvic portion 
of the ureter the same method may be employed ; 
but in the female an incision through the 
vaginal wall is best in stones impacted low down, 
and in the male the stone can be removed 
through the perineum (Fenwick). 

Strictures of the ureter are now treated in 
the same way as pyloric stenosis by a longi- 
tudinal incision united transversely (Heineke- 
Mikulicz method), or the contracted portion of 
the tube may be resected, and the lumen re- 
established by one of the various methods of 
“ uretero-ureteric anastomosis.” Ureterectomy 
consists in partial or even total removal of a 
diseased ureter ; it has been employed in 
tubercular and also in suppurative ureteritis, 
being performed either at the same time as 
nephrectomy or at a later date. 

Kiestein or Kyesteln.— A whitish 
scum or pellicle (consisting of phosphates), a 
product of decomposition, which forms on the 
surface of urine which has been allowed to 
remain in a vessel for some hours after being 
voided ; it is not now regarded (although it 
was so formerly) as a sign of pregnancy. See 
Pregnancy, Physiology (CJuinyes in the Urine). 

Kiln-burning. — The burning of bricks 
in an open furnace is, on account of the sul- 
phurous gases evolved, an offensive trade ; but 
if closed kilns be used there is little or no 
nuisance. 

Kinsesthesis. — The muscular sense. 
See Physiology, Senses {Mmele and Joint Sense). 

Kinsesthesiometer or Kinesi- 
aesthesiometer. — A means of testing 
and measuring the muscular sensibility. 

KinCOUgfh. See Whooping Cough. 

Kindercfarten Teaching. See 

Mind, Education of (“ Learn by Doing ”). 

Kinesioneurosis.— A malady of the 
nervous system in which muscular action is 
abnormal. 

Kinfif’s Evil. — Scrofula. See Evil ; 
Tuberculosis. 

Kinks. See Intestines, Surgical Affec- 
tions OF {Obstruction^ Kinks). 

Kino.~-A reddish-coloured juice obtained 
from the Pterocarpus rnarsupinni^ a tall tree of 


Malabar, is evaporated to dryness to give small, 
reddish-coloured angular fragments. It contains 
kinotannic acid, to which it owes its astringent 
properties, and a glutinous substance which 
renders it somewhat slow of solution. It is 
freely soluble in alcohol and in boiling water. 
Dose — 5-20 grs. Preparations — 1. Tinctura 
Kino. Dose-^-lj,. 2. Pulvis Kino Compositus. 
Contains opium in the strength of 1 in- 20. 
Dose — 5-20 grs. .3. Pulvis Catt^chu Compositus. 
Dose — 10-40 grs. 

Kino is used in the treatment of diarrhoea, 
especially when the cause is situated in the 
lower part of the intestine. It has been tried 
in dysentery, but with only slight success. 
Powdered kino may be insufflated to check 
epistaxis. It is occasionally prescribed as an 
astringent gargle in relaxed conditions of the 
throat, and trochisci have been prepared for 
use in similar conditions. 

KinO| Bengfa.1. — Buteie Gummi, which 
is the inspissated juice of the stem of Ihitea 
frondosa, is known as Bengal Kino, and is used 
for the same purposes as ordinary or Madras 
Kino {<pv.). 

Kinship. See CuNNANGUlNlTY. 

Kirkilissa. See Bata’EOLOGY {Turkey, 
Bulgaria). 

KirrhonOSiS. — A disease of the foetus 
in which the tissues, including the serous 
membranes, are stained yellow ; cirrhonosis 
(Zurmeyer, De Morbis Foetus, Bonn, 1832). 

KiSSingfen. See Balneology {Germaniy, 
Muriated Wafers) ; Mineral Waters {Mnriated 
Saline). 

Kjeldahl’s Method. — A method of 

estimating the organic matter in water ; the 
wat(U’ is acidulated, is concentrated by evapora- 
tion, and is then submitted to a process of 
combustion with strong sulphuric acid ; from 
the amount of nitrogen in the ammonia pro- 
duced (estimated by Nesslerisation) the (quantity 
of organic matter is arrived at ; the nitrogen 
constitutes of the ammonia. Hunter 

Stewart’s modification of this method makes it 
possible to estimate both the organic carbon 
and the organic nitrogen. 

Klebs-Loffler Bacillus. See Diph- 
theria {Morbid Anatomy) ; Micro-organisms ; 
Nose, Examination of {Secretion). 

Klein’s Bacillus. — A bacillus resem- 
bling the b. coli communis, found in pneumonia 
epidemica ; also the streptococcus scarlatinoe. 

Kleptomania. See Insanity, Nature 
and Symptoms {Defects of Inhibition). 

Klikuschi. — An epidemic or endemic 
hysterical malady found amongst women in the 
districts of Orel and Kursk ; it would seem to 
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be a form of hystero-epilepsy, often associated 
with religious emotion, closely resembling 
Ikota {(/.v.). 

Klopemania. — A synonym of Klepto- 
'nuinia {([.v.). 

KlOpSOphObia. — A morbid dread of 
spies and thieves. 

Klumpke’s Paralysis. — Paralysis 
with atrophy due to a lesion of the seventh 
and eighth cervical and first dorsal nerve roots, 
affecting the muscles of the hand and forearm, 
with incapacity of dilatation of the pupil. See 
Brachial Plexus {Team and Contmiom). 

Knacker. — An individual who kills 
animals (horses, mules, cattle) whose flesh is 
not to be used as butcher’s meat ; the KnackeSii 
yard is the place set aside for such slaughtering 
(which is one of the offensive trades), and it 
must be licensed under certain restrictions. 

Knee-Jerk. See Tendox-Jerks; Tares 
Dorsalis ; etc. 

Knee-Joint. — This subject is considered 
in two articles : — 

1 . Diseases of. 

2. Injuries of. 

See also Brain, Physiology of {Motor Areas, 
Movements of Knee) ; Brain, Tumours of {Loeal- 
isimf Sym2>to7)is, Reflexes) ; Burs.e, Injuries and 
Diseases OF {IfoasemaaVs Knee)', Deformities; 
Diabetes Meljjtus {Nervous System Symptoms, 
Loss of Knee-Jerk)', Diphtheria {Comjdicu- 
tions. Abolition of Knee-Jerks) ', Joints; Gout; 
Hysteria, Surgical Aspects of {Knee) ; Menin- 
gitis, Tuberculous {Symptoms, Absence of Knee- 
Jerks) ', OsTEO - Ari'hropathies {Arthropathies, 
Knee) ; Rheumatism ; Rheumatoid Arthritis ; 
Rickets ; Tabes Dorsalis ; Tendon-J erks ; etc. 

Knee-Joint, Diseases in the 


Region of. 

Anatomical Considerations . . .127 

Deformed Attitudes in Disease of Knee 128 
Classification of Diseases — 

1. Tuberculosis . . . . .129 

2. Syphilis. See Joints. 

3. Pyoi/enic Diseases {includiny Uonor- 

rhuea and Osteomyelitis in Reyion 
of Knee) . . . . .138 

4. RheurnaJism. See Joints. 

5. Art h?' it is deformans . . .139 

6. Hivmophylia {bleedePs knee) . .140 

7. Charcot’s Disease . . . .140 

8. Hysterical Knee . . . .140 

9. Loose Bodies . . . . .140 

10. Contracture and Ankylosis — under 

diffe7'ent diseases. 

11. Patholof/ical Dislocation . .140 

1 2. Congenital Dislocation — 

of knee . . . . .140 

of patella . . . .140 
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1 3. Diseases of Superieyr Tibio - iibular 

Joint ...... 141 

14. Diseases of the B2i7'S(t aro^ind the 

Knee ...... 141 

15. Ganglia in the Region of the Knee . 141 

16. Turnout's in the Region of the Knee . 141 

Hydatid Cysts . . .142 

1 7 . Paralysis of Muscles acting on Knee — 

Pa7'alytic Contracture . .142 

Pa 7 'alyt ic ge7i u 7'ecii 7 'vatu m . 142 


1 8. Other DeforDi ities in Region of Knee. 

See Deformities, vol. ii. 

19. 02>e7'atio7is on the K7iee — 

Arthroto}ny, A7'th7'ectomy, Exci- 
sio7u Under “Tuberculosis,” 
p. 135. 

The knee is probably more often the seat of 
disease than any other joint in the body, prob- 
ably because of its size and the great extent of 
its synovial membrane, and because it is more 
exposed to injury and to cold, either of which 
is capable of favouring the action of disease- 
producing agencies. Some of the diseases met 
with in the knee are ranJy seen in any other 
articulation, while if we jiass in review the 
different diseases that involve joints and note 
their seats of election, it is the knee in almost 
every instance that is most prone to be attacked. 
Although the joint is to a large extent subcu- 
taneous, and therefore lends itself to direct 
examination, the number and variety of morbid 
conditions to which it is liable may render their 
clinical recognition a matter of difficulty and 
sometimes of uncertainty. 

Anatomical Considerations 

The synovial 7nemb7'a7ie extends upwards above 
the patella and beneath the (piadriceps extensor 
in the sliape of a pouch or cul de sac ; it is 
rendered very distinct when the joint is dis- 
tended with fluid, or when the synovial mem- 
brane is the seat of the diffuse thickening which 
so frequently attends tubcrcidous disease. The 
precise limit of this upper pouch varies with the 
development of the subcrural bursa and with 
the size of the communication between it and 
the bursa. Sometimes the communication is 
so wide that the cavities are practically con- 
tinuous with one another ; sometimes it is very 
narrow, and will scarcely admit the tip of the 
little finger ; in young children the communi- 
cation is either very narrow or is not developed. 
The reflection of the synovial membrane is a 
little higher in the extended than in the flexed 
position of the limb ; it is generally stated as 
being an inch or more above the upper margin 
of the patella, but it may be as high as three 
inches or more. The capacity for distension 
exhibited by the upper pouch of the joint in 
the extended position of the limb is partly due 
to the capsular ligament above the patella being 
replaced by the quadriceps extensor, which is, 
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of course, relaxed and flaccid in the attitude of 
complete extension. When there is only a 
small amount of fluid in the joint, it is most 
easily recognised if the patient stands with his 
feet together and the trunk bent forwards at 
the hip- joints ; the complete relaxation of the 
quadriceps allows the fluid to bulge above and 
on either side of the patella, where its presence 
is readily detected ; if the healthy joint of the 
other limb is examined in the same attitude 
there should be no likelihood of making a 
mistake. 

The great extent of the synovial memhrane of 
the knee is concerned in the rapidity with which 
effusion may take place, and it is also concerned 
with the severity of the poisoning from the 
absorption of toxines when the joint has been 
infected with pyogenic organisms. 

The great development of the vllloiis j^rocesses 
and friivjes of the synovial vieiidmine is re- 
sponsible for the frequency with which, under 
the influence of disease, they may take on an 
exaggerated growth, and give rise to the pedun- 
culated and other forms of loose body which 
constitute a prominent feature in many of the 
chronic diseases to which the knee is liable. 

The communications beticeen the synovial cavity 
and the surrounding bursce are of importance in 
relation to hydrops and to the spread of infective 
conditions. That with the subcrural bursa has 
already been referred to. In about 50 per cent 
of bodies there is a communication with the 
bursa between the semimembranosus and the 
inner head of the gastrocnemius, which latter 
may form a considerable swelling in the ham 
in cases of hydrops. There is sometimes a com- 
munication between the knee and the superior 
tibio-fibular articulation, usually through the 
mediation of the popliteal bursa. 

The epiphysial junctions in the region of the 
knee are chiefly responsible for the growth in 
length of the lower extremity ; they are later 
(twenty-one to twenty-live years) in uniting 
with their respective shafts than those at 
the hip or ankle. If their functions are 
interfered with, whether by injury, or disease, 
or operation, serious shortening of the limb 
may result. In relation to disease, it is of 
great importance to bear in mind that infective 
lesions at the epiphysial junctions are less likely 
to spread to the joint than is the case with 
similar lesions at the hip, shoulder, or elbow; 
in the knee the epiphysial cartilages reach the 
surface beyond the limits of the synovial cavity. 

Deformed Attitudes in Knee-Joint Disease 

The attitude assumed in many forms of knee- 
joint disease, and especially in tuberculosis, is 
that oi flexion with or without external rotation 
of the leg and foot. The occurrence of flexion 
is explained by its being the natural attitude of 
the joint at rest, and by affording most ease and 
comfort to the patient. Whether or not the 


preponderating influence of the flexor muscles 
can inaugurate flexion is doubtful ; it is certain, 
however, that when the joint has become flexed, 
however slightly, the involuntary eftbrt of the 
patient to fix the joint is chiefly exercised by 
the flexor muscles. If the patient is able to 
walk on the limb, the weight of the body is a 
powerful factor in increasing an already existing 
flexion. The greater capacity of the joint sac 
in the flexed position may be an occasional 
factor in determining this attitude ; it is 
commonly observed, in cases in which a large 
amount of fluid is thrown out rapidly, that the 
patient is unable to extend the limb, whereas 
in chronic effusions, such as the hydrops of 
arthritis deformans or of Charcot’s disease, the 
joint may contain an enormous amount of fluid 
and yet be completely extended without dis- 
comfort, because the capsule has had time to 
yield and stretch. The external rotation of 
the leg is supposed to be associated with the 
contraction of the biceps muscle ; this may or 
may not be the case ; it is certain that the 
outward rotation is most marked in cases in 
which the patient has been confined to bed. 

One of the most characteristic deformities of 
the knee is that associated with backvmd dis- 
placement of the tibia ; it is especially met with 
in neglected cases of chronic and especially 
tuberculous disease, where the patient has been 
allowed to walk and bear weight on the limb 
when it is already flexed at the knee. This 
mechanical explanation of the occurrence of 
backward displacement is, in our opinion, a 
more reasonable one than others which have 
been suggested. By many it is ascribed to 
the traction of the hamstring muscles and the 
cicatricial contraction of the capsular ligament 
and other structures in the ham, the displace- 
ment being rendered possible by the softening 
and yielding of the crucial and other controlling 
ligaments ; it has also been suggested, inasmuch 
as the backward displacement is invariably 
associated with flexion, and that it is only 
observed in patients before the skeleton has 
attained maturity, that the growth of the 
femur, in the flexed position of the limb, may 
result in its projection beyond the tibia. 

There is still another deformed attitude met 
with in knee-joint disease, viz., a certain degree 
of genu valgum or abduction of the leg ; it is 
commonly associated with slight flexion, and is 
chiefly met with in patients who have borne 
weight on the limb in walking ; the valgum is 
also associated with slight outward displacement 
of the patella on to the external condyle, with 
prominence and apparent enlargement of the 
internal condyle, with depression of the pelvis 
on the diseased side, and apparent lengthening 
of the limb. 

All of the above deformed attitudes are 
especially met with in tuberculous disease of 
the knee-joint, and an accurate knowledge of 
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them is of great importance in the treatment of 
the disease in question. 

1. Tuberculous Affections of the Knee 


General Facts 129 

Pathological Anatomy . . . .129 

Clinical Types — 

1. Hydrops. . . . . .130 

2. Papillary or Nodular Tubercle of the 

Synovial Membrane . . .130 

3. Cold Abscess (yr Empyenui . . 131 

4. Diffuse Disease of Synovial Mem- 

bra'fie — 

Synovial fungus. White svjellmg 131 

5. Primary Disease in the Bones . . 131 

The Formation of Abscess . . .132 

Diagnosis . . . . . .132 

Prognosis 133 

Treatment — 

Conservative . . . . .134 

Operative. . . . . .135 

Indications for . . . .135 

Arthrectomy . . . .136 

Excision . . . . .136 

Amputation . . . .137 

Treatment of Deformities follov)inff 

Disease of Knee . . . .137 


In patients of all ages affected with tuber- 
culous disease of bones and joints the knee-joint 
is the second most frequent seat of disease. 
While especially common in childhood and 
youth, it may be met with at any period of life, 
and is not uncommon oven in patients over fifty 
or sixty years of age. It is less serious to life 
than the same disease in the spine, pelvis, or 
hip, chiefly because it is much more amenable 
to treatment. 

Pathological Anatomy. — The frequency with 
which the disease originates in the synovial 
membrane and in the bones would appear to 
be about equal (351 synovial to 281 osseous, 
Konig). When the synovial membrane is the 
seat of disease it exhibits a marked tendency to 
grow inwards over the articular surfaces ; in the 
case of the femur this usually takes place from 
the lateral margins of the condyles at the level 
of the lower margin of the patella, often shutting 
off the suprapatellar pouch and resulting in 
fixation of the knee-cap. In the case of the 
tibia and of the patella, the ingrowth takes 
place from the margins towards the centre, 
diminishing the area of their articular surfaces. 
The ingrowth of the synovial membrane may 
come to fill up the entire cavity of the joint or 
may divide it up into compartments, e.g. one 
above the patella, and two below in relation 
to each femoral condyle, and may succeed in 
shutting off a focus in the bone which would 
otherwise have erupted into the joint. In 
addition to the tuberculous thickening of the 
synovial membrane, the thickening and gelatin- 
ous transformation of the parasynovial tissues, 
VOL. v 


and especially of the fat around the joint, 
contribute in an important degree to that 
form of the disease which is known clinically as 
“white swelling.” The destructive changes in 
the synovial membrane and in the articular 
cartilages, which result from the tuberculous 
infection, are similar to those met with in 
other joints. 

It is important to bear in mind that, when 
the infection is arrested and the newly-formed 
granulation tissue is converted into fibrous tissue, 
this is often attended with alterations in the 
joint of a more or less permanent character. 
The suprapatellar pouch is often obliterated, 
the patella may be more or less fixed on the 
condyles of the femur ; the tibio-femoral articu- 
lar surfaces may be fused together by fibrous 
tissue or by bone, and the joint may be an- 
kylosed in the position in which it was main- 
tained during the disease. In relation to the 
question of relapse, it is important that the 
reparative process may be limited to one or 
other portion of the joint, e.g. one condylar 
area ; while the disease may remain latent or 
may progress in other parts, and that by the 
formation of new fibrous tissue a focus in the 
bone may be shut ofi‘ or encapsulated. 

The rarer forms of synovial disease will be 
described under the clinical features. The 
nature and seat of the bone lesions are subject 
to the same wide variations as in other joints. 
Konig gives the following figures as to their 
relative frequency in the difi’erent bones : in 
281 cases the patella was affected in 33, the 
femur in 97, the tibia in 107, and several bones 
in 48. Small, frequently multiple, granulation 
foci may be found beneath the articular cartilage 
of the tibia, or along the lateral margins of 
the femoral condyles, especially the internal. 
Caseating foci are less often met with ; they 
may, however, attain a considerable size, so as 
to merit the description of a caseous abscess, 
especially in the interior of the head of the 
tibia. Foci of the sclerosed variety, resulting 
in sequestra, are comparatively common ; the 
most characteristic examples are mot with in 
the substance of one or other condyle of the 
femur, and when they abut on the articular 
surface they present the peculiar eburnation. 
Extensive caseation (tuberculous osteomyelitis) of 
the marrow of an entire epiphysis is exceptional, 
but when present may extend into the adjacent 
diaphysis. Primary foci in the patella may 
erupt externally ; more often they give rise to 
disease in the knee-joint. 

In young children the frequency of severe 
bone lesions, such as sequestra, is considerably 
above the average ; they are more often located 
in the femur than in the tibia, but instead, 
as in the adult, of infecting the joint, they com- 
monly erupt extra-articularly, e.g. into the pop- 
liteal space or on the lateral aspects of the 
condyles. 


9 



130 


KNEE-JOINT, DISEASES IN THE REGION OF 


Clinical Types of Tuberculous Disease 
OF THE Knee 

1. lIydro][)8 tuhercnlosU is the name given to 
that type in which the outstanding feature is 
the accumulation of fluid within the joint. 
It is analogous to the ascitic type of peritoneal 
tuberculosis, and it is the chief representative 
of the “ chronic simple synovitis ” of the older 
authors. It is most often met with in the 
knee of young adults, but may occur at any 
age. Inasmuch as it frequently terminates in 
recovery with a useful joint, it may be regarded 
as the least serious form of tuberculous joint 
disease \ this is largely due to its origin from a 
purely synovial lesion ; foci in the bones are 
exceptional, but they may be the cause of the 
hydrops in those cases where the joint becomes 
suddenly distended with fluid. 

In the sercnis form of hydrops the fluid ac- 
cumulates gradually and impefceptibly ; the 
capsule is chiefly distended in its upper recess, 
the patella is pushed forwards and floats ; there 
is no pain ; the functions of the joint are fairly 
well preserved, as the movements are only 
hindered by the distension of the capsule ; there 
may be some complaint of tiredness, but the 
patient is usually able to walk in moderation 
without discomfort ; prolonged distension of the 
capsular and other ligaments may cause a sense 
of insecurity and instability. The variation in 
the amount of fluid from time to time is 
characteristic ; it subsides under rest and in- 
creases after exercise. 

In the fiby'irious form of hydrops the joint 
also slowly fills with fluid, but unless the capsule 
is tightly distended we are usually able to 
recognise some thickening of the synovial mem- 
brane, especially along the line of its reflection 
on to the femur. By displacing the fluid from 
one part of the sac to another by means of the 
fingers, we may recognise a peculiar friction or 
crepitation from the contact of floating masses 
of fibrin and melon-seed bodies against one 
another ; this is best appreciated if the knee is 
rapidly flexed and extended by the patient 
while it is grasped and compressed by the 
fingers. If the fluid is evacuated, it is found to 
have suspended in it fibrinous bodies, often of 
the melon-seed type, which are very apt to 
block the cannula. If the joint is opened a 
similar fibrinous material may be found lining 
the synovial membrane, and it may be also 
covering certain areas of the articular surfaces. 

The diagnosis of tuberculous hydrops is to 
be made from that arising from other causes, 
e.g, from injury, and especially repeated sprains 
of the joint, from gonorrhoea, from arthritis 
deformans and Charcot’s disease, from the 
hydrops which may attend staphylococcus 
disease {e.g. Brodie’s abscess) in one of the 
adjacent bones, and lastly, from the hsemar- 
throsis met with in bleeders. Given a patient. 


and especially a young adult, with water in the 
knee, and having excluded injury, the proba- 
bility is that it is due either to tuberculosis or 
to gonorrhoea. The presence of melon- seed or 
other fibrinous bodies in the fluid is confirma- 
tory of tuberculosis. The demonstration of 
bacilli and the results of inoculation in animals 
are too uncertain to be of any value. 

The treatment will be considered with that 
of tuberculous disease of the knee in general, 
but it may be pointed out in this place 
that the hydrops is especially amenable to con- 
servative treatment by rest, and by injections 
into the joint of iodoform glycerine. In the 
fibrinous variety a large cannula must be used, 
otherwise it is liable to be blocked ; even then 
it may be impossible to evacuate the contents of 
the joint ; the choice will lie under these condi- 
tions, between diluting the joint contents with 
saline solution introduced by a syringe and 
washing out the joint before introducing the 
iodoform, and making an incision into the upper 
pouch, squeezing out the fluid and loose bodies, 
and injecting the iodoform by means of a rubber 
tube attached to the nozzle of the syringe, the 
tube being gradually withdrawn as the stitches 
closing the incision are tightened up. 

As already indicated, the prognosis is favour- 
able as regards cure of the disease and recovery 
of a useful joint ; but relapse is not uncommon, 
and experience shows that neglect of the disease 
may be followed by a gradual transition of the 
innocent hydrops into the graver types of 
synovial tuberculosis. 

2. Fapillary or nodular tnherde of the synovial 
membrane may be employed as a clinical term 
to distinguish a group of conditions in which 
the dominant feature is a fringy, papillary, poly- 
poidal, or tumour-like growth from the synovial 
membrane, sometimes localised and circum- 
scribed, sometimes generalised throughout the 
entire membrane. The conditions referred to 
are comparatively rare, but are usually attended 
with characteristic clinical features ; they are 
more often met with in male adults between 
the ages of twenty and forty. The onset and 
progress of joint symptoms are extremely 
gradual ; the patient complains of stiffness and 
swelling, chiefly after exertion, sometimes sub- 
siding for weeks or months and then relapsing. 
In a certain number of cases there are indefinite 
or atypical symptoms of loose body in the joint, 
such as occasional painful locking and inability 
to extend the limb, especially liable to occur in 
walking or in going up a stair ; the locking is 
usually easily disengaged and the movements 
are again quite free. The patient may give a 
history of several years of partial and inter- 
mittent disability, with lameness and occasional 
locking, and still he may be able to go about or 
even continue his occupation. 

On examination of the joint there is usually 
a moderate degree of hydrops which subsides 
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under rest ; one is then able to feel ill-defined 
cords or tufts or nodular masses, and in the 
suprapatellar pouch one may be able to grasp 
these between the fingers. There is none of the 
diffuse thickening of the synovial membrane 
which is so characteristic of white swelling, 
there is little wasting of muscles, and it is 
quite exceptional to observe any symptoms of 
implication of the articular surfaces or the 
formation of a cold abscess. 

On opening the joint there may escape 
similar fluid and fibrinous bodies to those 
described under hydrops. With the finger one 
may feel that the upper pouch is occupied by 
fringes, or polypoidal processes, or tumour-like 
masses derived from the synovial membrane ; 
they are easily scraped away with the spoon or 
finger-nail ; the articular cartilage is usually 
normal, but it may be fibril lated as in arthritis 
deformans. 

The diagnosis is to be made from arthritis 
deformans, and in certain cases from loose body 
of other than tuberculous origin ; it is not 
usually made with certainty until the joint is 
opened. 

The treatment specially applicable to this 
type of tuberculous disease is to perform a 
partial arthrectomy, and remove the whole of 
the synovial membrane which is affected ; in 
exceptional cases, and especially those in which 
there are also foci in the bones, it is better to 
perform the more radical operation of excision. 

3. Cold or empyenui of the knee has 

been specially observed by Kunig and others, 
and its outstanding feature is the accumulation 
of pus in the joint. It is analogous to the 
purulent type of peritoneal tuberculosis ; its 
clinical features resemble those of tuberculous 
hydrops so closely that the differential diagnosis 
is rarely completed until the fluid in the joint 
is withdrawn by means of a trocar and cannula. 
It is usually the result of a primary tuberculosis 
of the synovial membrane. It may be met with 
in patients who are up in years as well as in 
ehildhood and youth, more often in those who 
are much reduced in health, and who are the 
subjects of tuberculous lesions elsewhere. Its 
development is insidious, often without the 
phenomena of inflammation, and its progress is 
chronic. Like hydrops, it is most often met 
with in the knee ; it is less favourable from 
the point of view of prognosis, because the 
patients affected are usually those of feeble 
resisting powers and the subjects of tuberculous 
disease elsewhere. 

Rovsing has described an acute form of 
tuberculous empyema which begins suddenly 
in very young and apparently healthy children ; 
the joint rapidly swells, becomes sensitive, and 
the child is feverish. It is liable to be mistaken 
for the “acute arthritis’’ of infants, because 
evacuation of the pus by a simple incision 
usually brings about recovery with complete 


restoration of function. The synovial membrane, 
if examined, shows miliary tuberculosis. 

4. Diffuse Priiiyxry Disease of the Synovial 
Membrane. Synovial Fungus. White Swelling. 
— This may follow upon the hydrops and other 
preceding types of tuberculous disease of the 
knee, or it may commence as such. 

When the disease is still limited to the synovial 
membrane the chief complaint is of the swelling 
in the region of the joint. The appearance of 
the swelling is eminently characteristic ; in 
contrast to hydrops, in which it is most marked 
in the upper pouch, it is here most marked in 
the vicinity of the tibio-fenioral junction and on 
either side of the patella ; it gradually tapers 
ofl* above and below, so that the swelling is 
more or less spindle-shaped or fusiform. As a 
result of the thickening of the lateral pouch of 
the synovial membrane the condyles of the 
fenuir may appear to be enlarged, and on super- 
ficial examination one is very apt to think that 
the bone is affected. The patient at this stage 
may limp slightly and keep the joint a little 
flexed, and may complain of tiredness and 
stillness, especially at night after exertion. The 
movements of the joint, although restricted, 
are remarkably natural and easy. The wasting 
of the muscles in front of the thigh makes the 
swelling of the joint appear greater than it 
really is. 

When the disease has involved the articular 
surfaces, and led to partial destruction or 
“ ulceration ” of the cartilages, the disease 
assumes an aspect which is much more serious. 
The previous mobility diminishes and is soon 
entirely lost ; this rigidity of the joint is seldom 
so absolute as that observed in hip disease ; like 
it, however, it is chiefly due to the involuntary 
contraction of muscles, and it disappears under 
anaesthesia. There is much more complaint of 
pain, which is readily excited by any jar or 
attempt at movement, and there are usually 
“ startings ” at night. If no treatment is 
adopted the knee becomes more flexed, usually 
to a right angle, the leg and foot are rotated 
outwards, and in young patients the tibia is 
gradually displaced backwards. The wasting of 
the muscles becomes more pronounced. The 
synovial swelling is not only greater in amount, 
but it often becomes more boggy in consistence 
and is hot to the touch. In addition to the 
deformity just mentioned there may be a certain 
amount of genu valgum, especially if the patient 
has continued to put the affected limb to the 
ground ; under the same conditions the pelvis 
may be depressed on the diseased side with 
apparent lengthening of the limb. 

The formation of cold abscess will be referred 
to later. 

5. Primary Tuberculous Disease in the Bones 
forming the Knee-Joint. — It is usually impossible 
to recognise osseous foci in the vicinity of the 
knee so long as they are confined to the interior 
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of the hone affected. They remain latent for 
long periods, and may even cure without their 
existence having been suspected. They may 
be responsible for certain vague symptoms in 
the region of the knee, which are often dismisvsed 
as being ‘‘ rheumatic ” or hysterical ; the patient 
complains of tiredness and aching, aggravated 
by exertion, and therefore usually worst at 
night, and there may be some stiffness of the 
joint. It is quite exceptional to be able to 
demonstrate an enlargement of the bone or 
tenderness on tapping. Radiography gives the 
most valuable information if the osseous focus 
be of sufficient size. 

If the osseous focus makes its ivay to the surface 
outside the limits of the synovial membrane^ the 
complaint of the patient will be more definite 
and localised, there is pain in walking and 
marked lameness, the bone will become tender 
on pressure, and a swelling will develop which 
will gradually soften into a cold abscess. The 
joint, although perhaps a little sensitive and 
restricted in its movements, and in some cases 
showing a moderate amount of eftiision or 
hydrops, may escape infection altogether unless 
the condition is neglected or improperly treated. 

If the osseous focus reaches the surface at the 
point of reflection of the synovial membrane^ the 
membrane becomes thickened, at first in the 
region of the osseous focus ; the thickening then 
spreads throughout its whole extent, and the 
case then follows the course of ordinary .synovial 
disease, with the o.xception that it is usually 
more stubborn, that it usually goes on more 
quickly, that there is more pain and rigidity at 
an early period, and that abscess is very apt to 
form soon in the synovial membrane at the point 
where the osseous focus has reached the surface. 
(Watson Cheyiie.) 

If the osseo'iis focus reaches an articular surface 
it tends to destroy the cartilage over it and to 
infect the joint. The symptoms vary with the 
suddenness of the perforation and with the 
amount of infective material thrown into the 
joint. Sometimes the communication between 
the focus and the joint cavity is incomplete, and 
the resulting joint disease evolves very gradually 
and partakes of the character of a dry arthritis 
with marked articular symptoms, which is very 
obstinate, and tends to incomplete ankylosis, 
with fixation of the patella and an entire absence 
of any synovial fungus. This type is the 
nearest representative in the knee of what is 
called “caries sicca” in the hip or shoulder. 
Sometimes, on the other hand, the communica- 
tion with the osseous focus is shut off by newly- 
formed fibrous tissue, and the joint lesion, 
although similar to the last, is confined to a 
limited area such as that of one of the condyles. 
In exceptional cases a quantity of tuberculous 
material may be discharged suddenly into the 
joint, and we may have the following clinical 
features as described by Watson Cheyne : — 


“The patient experiences sudden severe pain, 
probably at the time of perforation, followed 
by swelling of the joint and in some cases by 
fever ; the whole joint becomes rapidly infected, 
the surface of the synovial membrane under- 
goes caseation, and the cartilages are quickly 
destroyed. In this condition some cheesy pus 
is generally formed at an early period in the 
joint, the patient suffers much pain, especially 
on the slightest movement, there is starting 
pain at night, the knee is flexed and rigid. 
When abscesses form and are opened they are 
found to communicate with the joint, the bones 
are carious, and if recovery takes place there is 
bony ankylosis.” 

The Formation of Abscess in Tuberculous 
Disease of the Knee . — Statistics show that 
suppuration and sinuses arc met with in rather 
more than 50 per cent of cases, and that the 
influence of these on the prognosis is decidedly 
unfavourable. Although abscess formation may 
take place at any stage in the progress of the 
disease, it occurs more frequently after symptoms 
of involvement of tlie articular cartilages have 
manife.sted themselves. Abscesses may originate 
in the substance of the synovial membrane, and 
spread externally to the periarticular soft parts, 
or they may originate in the joint itself ; within 
the joint the suppuration is often confined to 
one or more areas which have been shut off 
from the general cavity, e.y. in the suprapatellar 
pouch, or in the area of one or of both femoral 
condyles. A cold abscess may also form in 
relation to one of the bursm in the popliteal 
space. If untreated the abscess tends to spread 
into the [)eriarticular tissues, into the popliteal 
space, and down the back of the leg, or upwards 
into the thigh between the vastus internus and 
adductors on the inner side, and along the edge 
of the vastus externus on the outer side ; such 
ab.scesses may extend for a considerable distance, 
and by infecting extensive tracts of tissue, 
increase the risk of general tuberculous infection. 
Absce.sses on the anterior aspect of the upper 
part of the leg are less common, and result 
chiefly from foci in the patella or in the head 
of the tibia. 

The sinuses which result from the external 
rupture of abscesses are often multiple and 
extensive, and by allowing of the entrance of 
septic infection, and by militating against the 
primary healing of operation wounds, are always 
to be regarded as a serious aggravation of the 
disease and an additional risk to the life of the 
patient. 

Diagnosis of Tuberculous Disease of the Knee. 
— The diagnosis of tuberculous hydrops has 
been referred to under this head. There is 
usually no difficulty in recognising typical cases 
of white swelling. In some cases the thicken- 
ing of the synovial membrane may resemble 
in certain respects the much rarer condition 
of perisynovial gummata ; the latter are chiefly 
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met with in women ; the gummatous swelling 
is more nodular, uneven, and less uniform than 
the tuberculous ; there are frequently tertiary 
ulcers or depressed scars in the neighbourhood 
of the patella, and the joint symptoms are less 
prominent. When there is in addition (jum- 
matmis disease of the tibia or femur ^ with sinuses 
leading down to carious bone, the diagnosis may 
be extremely difficult, especially as the over- 
whelming frequency of tuberculous disease 
predisposes one to assume that the disease is 
of this nature, and the syphilitic origin is apt 
to be missed because it is not suspcjcted. 

The very early stages of tuberculosis and of 
arthritis deformans of the knee may resemble 
each other very closely because the respective 
clinical peculiarities have not liad time to 
develop. Difficulty is met with, especially in 
adults, who complain of pain, stiffness, and 
lameness, and who present a moderate amount 
of swelling of the joint with or without effusion. 
In arthritis deformans the progress is more 
intermittent and erratic, the symptoms are 
rather aggravated than improved by rest, and 
they are influenced by changes in the weather. 
The presence of crackings or of creaking on 
movement, the sensation of roughness or crepi- 
tation on grasping the joint while it is rapidly 
flexed and extended, and, finally, the presence 
of crackings and irregular pains in other joints, 
may be of help in recognising arthritis defor- 
mans. 

A resemblance between tuberculous and 
pyo(/enic <t feet ions (f the knee may arise when 
there is a partial infection of the joint, resulting 
from a focus in one of the neighbouring bones. 
There is less likelihood of mistake wdien the 
tuberculous lesion assumes, as it does occasion- 
ally, an acute character, because the general 
feature and the progress of the disease clear up 
the difficulty before much time has been lost. 
Staphylococcus lesions, on the other hand, c.y. 
Brodie’s abscess, whether in the \ipper end of 
the tibia or lower end of the femur, may run 
a chronic course, and may be associated with 
changes in the knee-joint (swelling, effusion, 
adhesions) which are very similar to those 
resulting from tuberculosis. The history of 
the case and the local features must l:>c gone 
into very carefully, and the bones shoidd be 
examined by radioscopy. 

Cases of tuberculous disease of the knee may 
occasionally present themselves with the symp- 
toms of loose body in the joint ; the recognition, 
however, of the other evidences of joint disease 
is usually sufficient to differentiate them from 
the more numerous group of cases in which the 
loose body (or bodies) is the only discoverable 
lesion in the joint. 

Cases are on record in which treatment has 
been carried out for tuberculous disease of the 
knee, and in which the after progress has shown 
the patient to be suffering from sarcoma of the 


lower end of the femur ^ or of the synovial mem- 
l/rane of the knee. 

It may be instructive to refer to the points 
in which disease of the knee-joint and sarcoma, 
especially of the lower end of the femur, re- 
semble one another : — The initial symptoms are 
often those of vague pains and of a limp, which 
may be relieved for a time by rest or by the 
application of a blister ; at a later stage the 
characters of the sw^elling may be deceptive, as 
the tumour tissue may project from the bone 
into the upper recess of the joint ; the swelling 
may be hot and tender, the muscles may be 
wasted, and the joint may be flexed and stiff ; 
there may be considerable evening pyrexia 
greater than that observed in tuberculous 
disease of the knee — in the latter affection the 
temperature is usually quite normal so long as 
the patient is confined to bed. The following 
are the chief points favouring the diagnosis of 
sarcoma : — There is often a history that the 
swelling was first noticed on one side of the 
joint ; the swelling is more often uneven or 
nodular ; it does not accurately correspond to 
the shape of the synovial membrane, but extends 
beyond the limits of the joint, and involves the 
bone to a greater extent than is usual in cases 
of joint disease. The swelling is also more 
unequal in consistence, being harder than the 
synovial fungus in some parts, and softer or 
fluctuating in others. If a trocar and cannula is 
pushed into the swelling it may be felt to grate 
on roughened bone, or may even perforate the 
thin shell of the tumour, and it only abstracts 
blood. It is useful in difficult cases to confine 
the patient to bed, and fix the limb in a splint 
for a week until the oedema of the soft parts 
and any fluid in the joint have been absorbed ; 
the nature of the swelling, and the ])resence 
or absence of joint symptoms, can then bo 
det(‘rmined with greater accuracy. Radiography 
is most useful in cases where the bone is ex- 
panded by the tumour, or where much new 
bone is formed, as in the ossifying sarcoma. 
Finally, recourse should be had, without too 
long delay, to exploratory incision and imme- 
diate microscopic examination of the suspected 
tissue elements. The diagnosis of hysterical 
affections of the knee is the same as in other 
joints. The “ bleeders knee ” met with in the 
subjects of hfomophylia may resemble tuber- 
culous disease very closely indeed, especially 
when rejieated haemorrhages have taken place 
into the joint, and the latter has become sw'ollen, 
stiff', and flexed. The diff'erential diagnosis is 
considered in paragraph 6, p. 140. 

The jyroynosis in tuberculous disease of the knee 
is chiefly concerned with the possible retention 
or loss of the functions of the joint, and, in 
the case of children, with the future growth of 
the limb. In hydrops and in mild forms of pri- 
mary synovial disease recovery with a movable 
joint may be confidently anticipated. When 
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the articular surfaces are seriously implicated, 
recovery with mobility is most unlikely ; on 
the other hand, the occurrence of rigid and 
preferably osseous ankylosis affords the best 
prospect of permanent cure. Inasmuch, how- 
ever, as this result can only be attained under 
expectant conditions, with considerable loss of 
time, there is great inducement to securing 
this result more rapidly and with greater 
certainty by means of an operation which will 
at the same time remove the disease. Most of 
the deformed and shortened limbs from knee- 
joint disease to be seen on our streets are 
capable of prevention. 

As regards the prognosis to life we may cite 
the statistics of Kdnig. Out of 615 cases 
observed at the Gottingen clinique over a 
period of eighteen years, no less than 205 
succumbed (33 J per cent) chiefly from tuber- 
culosis of the lungs and other internal organs. 

Treatment of Tuherculons Disease of the Knee. 
— As in other joints, this may be discussed 
under the headings of conservative and opera- 
tive. Conservative measures are specially ap- 
plicable in children, and that for several reasons: 
in them spontaneous recovery is much more 
likely to take place than in adults ; time is of 
secondary importance, because there is no 
question of their having to earn a living ; 
excision, which in the case of the adult restores 
a usable limb with great certainty, is to be 
avoided in children, because it may lead to 
interference with growth ; and, finally, the 
alternative operation, arthrectomy, is unreliable 
as to the functional residts obtained. On the 
other hand, adults, and especially breadwinners, 
cannot be expected to wait two or three years 
for a problematical s})ontaneous recovery when 
one can promise an almost certain cure within 
a definite time by means of excision. It cannot 
be too strongly insisted upon that it is not only 
waste of time but a source of danger to the 
patient to persist with conservative measures 
in cases in which spontaneous recovery is im- 
possible or unlikely. Konig’s statistics, which 
cover a period of eighteen years, bring out the 
remarkable fact that a larger proportion of 
patients finally succumbed among those sub- 
mitted throughout to expectant treatment, than 
among those in which the disease was removed 
by operation. 

Consei'vative Measures. — These are to be em- 
ployed in the first instance, unless, as already 
stated, the condition of the patient or of his 
joint is such as renders the prospect of spon- 
taneous recovery with a useful limb unlikely 
or impossible, and with this reserve, that if the 
disease does not yield, we must not hesitate to 
have recourse to operation. 

(a) Hie Joint must he put at Rest in the 
Exteivied Position. — The patient should be 
confined to bed during the initial period of 
treatment. If the joint is flexed and sensitive 


it should be supported on a pillow, and extension 
by the weight and pulley is applied to the 
leg until the limb is straight. Genu valgum 
deformity is more difficult to get rid of than 
flexion; if it does not yield to extension, the 
bones should be forcibly brought into line with 
one another under an ana)sthetic. Once the 
limb is straight, it must be kept so by suitable 
apparatus, e.y. a trough of Gooch (known as 
Watson's splint), a gutter of wire or basket work 
with a foot -piece, lateral poroplastic splints 
secured with an elastic webbing bandage, or 
plaster-of- Paris. The external application of 
iodine, mercurial ointment, or of fly blisters 
does not appear to have any curative influence. 
If the disease readily yields to treatment by 
rest alone the patient may be allowed to leave 
his bed, but the fixation of the joint and the 
extended position of the limb must be main- 
tained by a Thomas or other suitable splint 
for a period of at least twelve months. The 
splint is removed at intervals for hydrotherapy, 
massage, and electricity of the atrophied muscles 
and passive movements of the ankle. Before 
the splint is discarded altogether, it may be 
left off’ during the night ; it is ultimately 
replaced by an elastic bandage. 

{h) Venous Conyestion by JiiePs Method . — 
This method of treatment is variously appreci- 
ated by different observers, and is still sub 
judice. Some cases appear to improve under 
it more rapidly than with rest alone ; it may 
therefore be combined with the latter, i.e. either 
while in bed or going about with a Thomas 
splint ; if there is no decided improvement in 
a fortnight it should be abandoned. 

(c) Injection of Iodoform Glycerine. — The 
details of this method have been described in 
the general article on Joints. So far as the 
knee is concerned it is most easily introduced 
and most efficient in cases of hydrops. In the 
more common synovial fungus or white swelling 
the injection is more difficult, more painful, and 
recpiires to be repeated more frequently and 
at shorter intervals (ten days to three weeks). 
The value of iodoform injection, as of venous 
congestion, is variously estimated by different 
observers ; by some it is accepted as a method 
of treatment which has very largely done away 
with the necessity for operation, by others it is 
regarded as capable of bringing about an im- 
provement which is only temporary. Our own 
experience is decidedly encouraging. 

{d) The treatment of abscess is conveniently 
included with the conservative methods. One 
of the objects of keeping a patient with tuber- 
culous joint disease under observation is that of 
recognising an abscess at the earliest possible 
moment. When discovered it should be treated 
by the iodoform-glycerine method, as already 
described in the article on Joints (y.v.). If the 
abscess does not yield to the iodoform treat- 
ment it should be cleared out by operation ; 
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in doing so, if an osseous focus is discovered it 
should be cleared out at the same time. 

Treatment of Extra-articular Tuberculous Foci 
in the Bones. — Intermediate between the con- 
servative and operative treatment, the question 
may arise of clearing out osseous foci in the 
neighbourhood of the knee, either to prevent 
infection of the joint, or, where this has already 
taken place, to increase the chances of cure by 
conservative measures. The great difficulty is to 
diagnose the foci in question apart from abscess 
formation, for the symptoms are not at all 
definite. Local pain, tenderness, thickening, or 
enlargement of the bone may indicate a focus, 
especially in the head of the tibia or in the 
patella. The proper treatment is to cut down 
on the bone, remove any infected soft parts en 
masse, clear out the focus in the bone with the 
spoon, gouge, or chisel, and stuff the cavity 
with iodoform gauze. If the joint is opened 
into in this procedure, the technique will depend 
on the state of the synovial membrane : if 
healthy, the opening into the joint may be 
closed with sutures ; if there is circumscribed 
disease of the synovial membrane it may be 
clipped away ; if the thickening of the 
membrane is more extensive, the joint may be 
filled with idoform glycerine and closed ; if the 
joint as a whole is diseased, then the case is 
one for arthrectomy in children or excision in 
adults. 

The above described partial operations are 
especially successful in children ; in the adult 
they arc less certain to cure and more dangerous 
to life than the more radical operation, viz., 
excision. 

Operative Tveatinent of Tuherndotis Disease 
of the Knee. — The operations concerned are 
arthrectomy (('rasion), excision, and amputation. 
When the disease has implicated all the 
structures of the joint, and spontaneous re- 
covery is unlikely, and is in any case likely to 
be attended with a stiff joint, it is waste of time 
to persist with conservative measures when the 
same result may be obtained with rapidity and 
certainty by means of an operation which wall 
also at the same time get rid of the disease. 
Among the indications for operative treatment in 
disease of the hiee in contrast to other joints, we 
should therefore place in the front rank the 
hopelessness of obtaining a movable joint, as 
inferred from symptoms of destruction of the 
articular cartilages, rigidity, pain on the 
slightest attempt at movement, startings at 
night, and fixation of the patella. In the 
second rank may be included cases which are 
unsuited for conservative treatment, e.g. where 
there is deformity incapable of being rectified 
otherwise, or when the general health requires 
that the disease should be removed by the most 
rapid method. In the third group w'e should 
include cases in which the disease progresses in 
spite of a fair trial of conservative measures, in 


which the synovial thickening is increasing or is 
showing signs of softening, or where, from the 
mere persistence of the disease, there is reason 
to suspect the existence of serious disease in 
the bones, or finally, where the disease has 
relapsed after apparent care under expectant 
treatment. Other things being equal, the fact 
of the patient being an adult would determine 
the balance in favour of operation. 

Having decided on the necessity of operation, 
the next and almost equally difficult question to 
decide is as to its nature. There is considerable 
difterence of opinion regarding the wisdom of 
aiming at a movable joint, and of recommending 
arthrectomy with this object in view. Increas- 
ing experience of the results of this operation 
shows most conclusively that a movable joint, 
wffiich will at the same time be useful, is ex- 
ceedingly rare — so rare, in fact, that the ques- 
tion of mobility should scarcely be entertained. 
As has aptly been pointed out by Konig, it 
is hardly reasonable to expect mobility after 
removing the entire capsule and synovial 
membrane, upon which the mobility of the joint 
depends. There is another side to the question, 
viz., that the slight extent of mobility secured 
by an arthrectomy may not always be an 
advantage to the patient, inasmuch as it may 
permit of gradually increasing flexion and 
disabling deformity of the limb. It is also 
maintained that the disease is more liable to 
relapse after arthrectomy than after excision, 
both because the disease is less radically re- 
moved, and because the remanent mobility ex- 
poses the limb to strain far more than if there 
were a rigid ankylosis. 

The real advantage claimed for arthrectomy 
is that it not only avoids any immediate 
shortening of the limb, but also that it does not 
interfere with its future growth. On these 
grounds alone it is to be preferred to excision, 
in patients under fifteen or sixteen years of age. 
In performing it, however, one must not be 
hampered with the obligation of aiming at a 
movable joint ; if the articular surfaces are 
affected they must be pared with a strong knife. 
After the wound has healed, means must be 
employed to prevent flexion for a period of two 
years. If at the end of this period the joint 
is found to have retained a certain degree of 
mobility, well and good ; but one must not 
sacrifice the greater certainty of curing the 
disease and of obtaining a useful limb, for the 
doubtful advantages of mobility. In adults, 
the operation of excision is preferred because 
there is no question of interfering with growth. 
The ends of the bones are removed by means of 
a saw, the sections being made in such a way 
as will secure the most accurate and most rigid 
adaptation to one another, and the certainty 
of bony ankylosis. Amputation is indicated, 
whether in children or in adults, in cases where 
arthrectomy or excision is incapable of removing 
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all the disease : it should not be reserved for 
hopeless cases. 

Arthrectomy of the Knee. — Evasion. — Flexion 
of the joint should, if possible, be corrected 
before operation by means of extension with the 
weight and pulley, in order to stretch the 
structures in the ham. There are several 
methods of performing the operation : those in 
which a transpatellar or H -incision or an 
anterior U-shaped flap is made, have this in 
common, that the patella or its ligament is 
divided transversely. Other methods are to be 
preferred which maintain the integrity of the 
extensor apparatus, viz., that by two vertical 
incisions, one on either side of the patella, or 
the single large external J -shaped incision of 
Kocher. We shall describe the last-mentioned 
operation. The limb should be rendered 
bloodless in the usual way. The incision is 
made upon the outer aspect of the joint. It 
begins a hand’s-broadth above the upper margin 
of the patella, and at first descends vertically at 
a distance of two fingers’-breadths from the 
outer border of that l3one ; it then inclines 
gently inwards, and terminates on the inner 
aspect of the tibia, a little below the tubercle. 
The fat and fascia lata are divided in the line 
of the incision, and at the upper part the fibres 
of the vastus externus. The capsule is then 
divided over the outer condyle of the femur and 
along the outer edge of the ligamentnm patella). 
By means of the chisel the tubercle of the tibia, 
along with the ligamentura and periosteum, 
are displaced inwards. One then proceeds to 
remove the synovial membrane and semilunar 
cartilages, and in doing so excellent access is 
obtained by dislocating the patella inwards, 
while at the same time the joint is more and 
more flexed. If it is desired to clear out the 
posterior pouch of the joint, the femoral 
attachments of the lateral and crucial ligaments 
may be separated, along with the periosteum 
and bone, by means of the chisel. The articular 
surfaces are carefully inspected, and any sus- 
picious areas are scooped o\it with the spoon. 
If there is genu valgum it may be corrected by 
paring the articular surfaces of the inner 
condyle and internal tuberosity to the extent 
required. Iodoform powder is rubbed into the 
surface and recesses of the wound. The divided 
capsule and other ligamentous attachments are 
sutured so as to re-establish the stability of the 
joint. Drainage may be provided for by means 
of a rubber tube or a strand of iodoform gauze 
or worsted. If there is any doubt as to the 
likelihood of primary healing, the cavity of the 
wound should be packed with iodoform gauze 
or worsted. The entire limb from the tuber 
ischii to the malleoli is then enveloped in 
plaster-of-Paris, or enclosed in a long splint. 
When the wound is soundly healed the patient 
is provided with a Thomas splint, which must 
be worn for a period of not less than two years 


in order to prevent flexion of the joint. During 
the whole of this time the patient should be 
kept under observation. 

Fleocion after Arthrectomy. — If the patient 
has been allowed to put the limb to the ground, 
or has been otherwise neglected, the knee is 
very apt to become flexed, and this deformity 
once started is almost certain to increase by the 
mere weight of the body in walking. In a 
small number of cases, and especially in 
rickety children, the flexion may be partly due 
to a forward curve of the lower part of the 
shaft of the femur. The deformity may be 
corrected by linear osteotomy (using a broad 
chisel) either across the knee-joint from the 
front, or, in addition, where the femur is curved, 
by a second osteotomy in the lower third of the 
shaft. 

Relapse of the disease after arthrectomy is to 
be treated by excision or amputation. 

Excision of the Knee. — Inasmuch as the 
double object of this operation is to remove 
every particle of disease, and to secure rigid 
bony ankylosis, there is no longer any question, 
as in arthrectomy, of preserving ligamentous 
connections between the bones, or of preserv- 
ing the extensor apparatus. The subcapsulo- 
periosteal method of Ollier, which presents such 
advantages in other joints, is quite out of place 
in the knee. The surgeon should aim at re- 
moving the antero-lateral portions of the capsule 
and synovial membrane, along with the patella 
and its ligament, in one piece, as if he were 
engaged in the removal of a malignant tumour 
(A. 6. Miller, Kocher). At the end of the 
operation, the sawn ends of the femur and tibia 
should be covered by nothing but skin and 
fascia. 

The incision employed should be one giving 
free access to the whole area of the joint ; 
Kocher’s external incision, already described in 
the operation of arthrectomy, or a large an- 
terior U-shaped flap may be employed. In 
view of the superfluity of skin in cases where 
the knee is flexed, or where there is considerable 
swelling, an elliptical portion comprising that 
over the patella may be removed. This, which 
is a matter of choice in most cases, becomes 
compulsory when this area of skin is the seat 
of a sinus. By whatever incision the anterior 
aspect of the joint has been exposed, the next 
step should be to divide the connections of the 
vasti and rectus femoris with the upper part of 
the capsule, so as to allow of exposing the 
upper limit of the suprapatellar pouch. The 
more common procedure of sawing across the 
patella, or of dividing the ligamentum patella), 
and immediately opening the cavity of the joint, 
is to be deprecated, both because it makes it 
more difficult to define the upper pouch, and 
because it exposes the wound from the outset to 
tuberculous infection. The suprapatellar pouch 
is then dissected off the femur, in front and 
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on both lateral aspects, until its reflection on 
to the cartilaginous surface of the femur 
is approached. The ligamentum patellae is 
divided, and the lower limbs of the capsule and 
synovial membrane are similarly dissected off 
the tibia from below upwards until the articular 
surface is reached. Having divided the lateral 
ligaments and flexed the joint, the capsule, 
synovial membrane, patella, ligamentum patellae, 
infrapatellar pad of fat, and the semilunar 
cartilages, are removed in one tumour-like mass. 
The posterior recess of the joint is then dis- 
played by detaching the crucial ligaments, and 
by flexing the joint until the femur and tibia 
are nearly parallel with one another. Not only 
must the posterior part of the capsule and 
synovial membrane be removed, but also any 
disease in the popliteal bursa. The sharp spoon 
is not so reliable as the scissors or knife. The 
risk of wounding the popliteal artery during 
this step of the operations is probably exagger- 
ated. Iodoform powder is rubbed into the raw 
surfaces and recesses of the wound. Having 
cleared the ends of the bones, the articular 
surfaces are removed by means of the saw ; 
skill is required in order to do this, so as to 
ensure that the sawn surfaces will be capable of 
being accurately applied to each other in the 
extended position of the limb. The usual pro- 
cedure is to saw the bones at right angles to 
the long axis of the limb, l.e. parallel to their 
articular surfaces, and to employ for this 
purpose an ordinary amputation saw. If the 
sawn surfaces fit accurately they are merely 
placed in contact, otherwise they may be re- 
tained in apposition by means of two long steel 
pins introduced through the skin beyond the 
excision wound. The pins should not be driven 
home until the limb is placed in the splint in 
the extended position. K ocher makes with a 
narrow butcher’s saw a convex section of the 
femur, and a concave section of the tibia. This 
method of sawing the femur in the case of 
growing limbs has the advantage of being least 
likely to damage the epiphysial cartilage, but it 
is a little more difficult to carry out successfully. 
Whatever method is employed for sawing the 
bones, if tuberculous foci are discovered on the 
sawn sections, they should be cleared out with 
the gouge in preference to taking away another 
slice of the bone. The tourniquet is removed 
and the blood-vessels are ligatured. The wound 
is closed, and drainage is provided for by a 
rubber tube brought through an opening in the 
skin at the outer side. The limb is maintained 
in a box or simple posterior (Watson) splint 
until the wound is soundly healed ; plaster-of- 
Paris is then applied, and the patient allowed 
to go about on crutches. Three months after 
the operation the plaster case may be exchanged 
for a Thomas splint, which should be worn for 
six months or a year. 

Mortality of Excision . — Apart from the risks 


attending any major operation, the chief causes 
of death following excision of the knee are 
phthisis pulmonalis and general tuberculosis. 

Results of Excision . — In the majority of cases 
the disease is permanently cured, and there is 
rigid ankylosis at the tibio-femoral junction. 
The more rigid the ankylosis the more useful is 
the limb. Very slight flexion, amounting to 
5* or 10*, is the best attitude for walking. The 
shortening directly due to the operation varies 
with the amount of bone removed ; it varies 
from ^ to 2 inches, and it is easily compensated 
for by depressing the pelvis on the same side, 
or by thickening the sole of the boot. If 
shortening already existed before the operation, 
the combined shortening may necessitate the 
use of a high boot. When excision has been 
performed in a limb which is still growing, 
and the epiphysial cartilages arc removed, the 
shortening may amount to as much as 6 inches. 
A very obstinate form of flexion is sometimes 
observed in young subjects as a result of re- 
moving the posterior two-thirds of the epiphysial 
cartilage of the femur. The anterior portion 
which is left continues to develop bone, and the 
original plane of section no longer remains at a 
right angle to the axis of the limb. In order to 
correct it a wedge-shaped portion of bone must 
be removed. 

In fibrous ankylosis, unless it is very close 
and strong, a Thomas splint or other form of 
apparatus must be worn until the desired 
stability is acquired. The rela])se of tuberculous 
disease in the shape of abscesses and sinuses is 
to be treated on the usual lines. 

Amputation is reserved for severe and usually 
neglected cases — where the disease extensively 
involves the bones and is rapidly advancing 
with evidences of suppuration, where there are 
septic sinuses (especially after the failure of 
excision to secure a useful limb), and where the 
lungs and other internal organs are seriously 
implicated. It is often remarkable how much 
the lung disease may improve after the re- 
moval of suppurating tuberculous disease of 
the knee. 

The amputation should be performed well 
above the limits of the infected tissues, whether 
synovial membrane or cellular tissue. 

In view of the unfavourable nature of the 
cases submitted to amputation it is not sur- 
prising that the mortality is a high one, 
especially if we include those cases which die 
some time after the operation from phthisis 
or general tuberculosis. 

TreaUmnt of Deformities resulting from Ante- 
cedent Disease of the Knee . — We are here con- 
cerned with cases in which the disease has been 
recovered from, but the joint has been allowed 
to assume the flexed position, with or without 
backward displacement of the tibia. 

When the deformity is of the nature of a 
contracturcy in which the articular surfaces are 
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fairly preserved, and the flexion is due to the 
contraction of the posterior part of the capsule 
and the soft structures in the ham, extension 
may be given a trial ; but if it fail, all the 
shortened structures should be divided by the 
open method, by means of an oblique incision, 
made from above downwards across the popliteal 
space. Forcible correction of the deformity is 
to be avoided unless it be done in stages ; with 
each step towards the extended position the 
limb is to be encased in plaster-of-Paris. 

When there is fibrous 07 ' osseous ankylosis 
in the flexed position the procedure varies 
in different cases. In patients who are still 
growing, one may succeed with a modified 
arthrectomy and the removal of a thin slice of 
bone. In adults, the usual procedure is to 
remove a wedge of bone. In the bony ankylosis 
of growing patients, we may either divide the 
femur above the level of the joint, or wait until 
the patient is nearly fully grown, and remove a 
wedge of bone as in the adult. When the 
flexion is extreme there is a risk of overstretch- 
ing the popliteal vessels, and of interfering with 
the circulation in the foot ; in these cases it is 
safer to remove another slice of bone. 

When there is a genu valgum deformity, one 
may practise an osteotomy of the femur as in 
rickety knock-knee. 

3. Pyogenic Diseases 

Acute and chronic serous synovitis. 

Purulent synovitis. 

Acute arthritis of infants. 

Joint suppurations in pyaemia. 

Severer forms of septic arthritis. 

Infections from penetrating wounds. 

Gonorrhoeal aftections of knee. 

Acute osteomyelitis of lower end of femur. 

Acute osteomyelitis of upper end of tibia. 

Chronic osteomyelitis — Brodie’s abscess. 

These include a number of diseased conditions 
resulting from infection througli the blood- 
stream of the joint, or of the structures in its 
neighbourhood, with the common pyogenic 
organisms, or with special bacteria such as the 
gonococcus or typhoid bacillus. The direct 
infections resulting from a penetrating wound 
of the joint may also be conveniently described 
under this head. 

The clinical features vary with the gravity of 
the infection, and are very similar to those met 
with in other joints; they may assume the 
form of an acute serous synovitis, which may 
recover spontaneously, or may subside into 
a chronic synovitis or hydrops. Exudation into 
the joint is always a prominent feature. A 
characteristic persistent and relapsing form of 
hydrops is met with in the knee, in association 
with latent forms of staphylococcus osteomyelitis, 
e.g. Brodie^s abscess, in the lower end of the 
femur or upper end of the tibia. 


The purulent forms of synovitis in the knee 
present wide variations with regard to their 
severity and progress. There are certain mild 
forms called “catarrhal” by Volkmann, in 
which the joint fills with pus without any 
periarticular phlegmon, and without any de- 
structive changes in the joint, and in which, if 
the pus is evacuated, recovery usually takes 
place with complete restoration of function. 
This type is most often observed in the acute 
arthritis of infant sf related to staphylococcus 
osteomyelitis of the tibial or femoral epiphysis, 
or one of the adjacent ossifying junctions. The 
joint suppiurations in pyaemia, which especially 
affect the knee, are usually remarkably latent ; 
there is, however, no hard and fast line between 
the milder forms and those which are serious 
and progressive. In addition to the presence of 
fluid (sero-pus or pus) in the joint, there is a 
pronounced periarticular phlegmon, mdema of 
the surrounding skin — and, it may be, of the leg 
and foot — destructive changes in the articular 
surfaces in the direction of caries, attended with 
severe pain, rigidity of the joint, and startings 
at night ; the pus within the joint perforates 
tfie capsule and spreads upwards into the thigh 
beneath the quadriceps, backwards into the 
popliteal space infecting the bursie, and down- 
wards into the calf. The septic fever accom- 
panying the severer forms of septic arthritis 
may readily merge into pyaemia, and cause the 
death of the patient. The author lias observed 
one case of destructive purulent arthritis in the 
knee of an adult, which had become stiff from 
disease in childhood ; the relapse in adult life 
appeared to have originated from a recent 
pyelitis ; both the bones and the soft parts in 
the region of the knee were riddled with 
suppuration, and in spite of amputation through 
the thigh the patient died of septicaemia. 

The septic synovitis and arthritis following 
u])on ])enetrating vKmnds of the knee are usually 
of a severe and progressive character ; they are 
met with more commonly from accidental 
wounds with a chisel, or awl, or penknife, or the 
spike of a railing, from gunshot wounds, or 
compound fractures involving the knee, but 
they may follow upon such operations as wiring 
a fractured patella, removing a loose body or 
semilunar cartilage. 

Practically all the severe forms of pyogenic 
arthritis result in ankylosis, which is more 
often osseous than fibrous ; in treating them, it 
is therefore of great importance to keep the 
bones in a straight line by means of splints and 
weight extension. 

I'he treatment in pyogenic diseases of the knee 
must be directed to meet the features of each 
individual case. The general indications are to 
elevate and immobilise the limb in the extended 
position on a posterior splint, preferably a 
gutter of Gooch's splinting reaching from the 
fold of the buttock to beyond the foot, and to 
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apply an antiseptic fomentation over the entire 
area of the joint. If there is exudation into the 
joint with much tension, the fluid should be 
withdrawn by means of a trocar and cannula 
inserted obliquely into the suprapatellar pouch. 
If the fluid is purulent, a free incision should be 
made into the joint above and to the outer side 
of the patella, and a drainage-tube introduced. 
If this does not arrest the local progress of the 
disease or the general toxtemia, the patient 
should be ansosthetised, incisions should be made 
on cither side of the patella, freely opening the 
capsule and suprapatellar pouch, and drawing 
through tubes from one side to the other. The 
drainage may be further improved by pushing 
a dressing forceps between the bones into the 
popliteal space, and making an opening there, 
through which a large rubber tube may be 
drawn backwards into the joint. Periarticular 
suppurations must be searched for, and if found, 
should be opened and drained. The more 
complete the apparatus for drainage the more 
thorough is the subsequent irrigation. Saline 
solution may be employed to wash away pus, 
blood, and fibrinous material ; peroxide of 
hydrogen and sulphurous acid are the most 
useful chemical agents for irrigation purposes. 
Cases are met with, especially those from direct 
infection through a wound, in which, in spite of 
all one’s efforts in draining and irrigating, the 
temperature continues to rise, the patient loses 
ground, and anxiety for the joint yields to 
anxiety for the life of the patient. The choice 
of procedure will consist in laying the joint 
freely open from side to side, dividing the liga- 
mentum patellae and capsule, and packing the 
cavity between the bones with gauze, or excising 
the joint or amputating through the thigh. 

The (jonorrhceal affeefions of the knee have 
been sufliciently considered in the general 
article on Joints; one may refer, however, to 
the predominance of hydrops, which may prove 
very obstinate, and in which one may find it 
necessary to evacuate the fluid through a 
cannula, and to irrigate the joint with protargol. 

Acute Osteo7nyelitis of the Lower End of the 
Femur . — The lower femoral epiphysis and the 
adjacent ossifying junctions are very common 
seats of this disease ; at its onset it is frequently 
mistaken for an affection of the knee-joint, and 
regarded as rheumatic in nature. The lower 
end of the bone should be carefully palpated 
and compared with that of the sound limb, and 
considerable reliance in diagnosis may bo placed 
on the recognition of the point or points of 
maximum tenderness. In the operative treat- 
ment of femoral osteomyelitis the incision 
should be made on the outer aspect of the limb 
in the line of the intermuscular septum ; having 
divided the fascia lata, a grooved director may 
be pushed inwards to discover the presence of 
pus beneath the periosteum ; the opening thus 
made may be enlarged with dressing forceps so 


as to admit the finger, and permit of investi- 
gating the locality and extent of the disease ; 
the trigone of the femur is often found to 
be denuded of periosteum, and is especially 
liable, in neglected cases, to become the seat 
of necrosis. 

In acute osteomyelitis of the upper emi of the 
tibia the superficial situation of the bone is of 
great assistance in diagnosis and in operative 
treatment. 

Chronic forms of osteomyelitis, e.y. Brexiie’s 
abscess, attain their maximum frequency in 
the lower end of the femur and upper end of 
the tibia ; sometimes a sinus may extend from 
the abscess into the knee-joint, but even then 
the communication is valvular, so that it is 
exceptional to have a generalised pyogenic 
arthritis. More commonly the joint suflers from 
the formation of adhesions, and the conversion 
of the articular and interarticular cartilages 
into fibrous tissue ; or it may fill with fluid, 
constituting one of the forms of relapsing or 
intermittent hydrops. 

5. Artlu'itis Defeymuans. Qsteo- Arthritis . — 
This may affect the knee only, or may be 
polyarticular. It may follow upon injury of 
the joint or of the bones in its vicinity. The 
changes related to the synovial membrane 
attain their maximum in the knee, and may 
assume the form of hydrops with or without 
fibrinous bodies, or of overgrowth of the 
synovial fringes, and the formation of peduncu- 
lated loose bodies. The changes in the articular 
surfaces and margins are more easily recognised 
in the knee than in other joints ; fibrillation of 
the cartilage imparts a feeling of roughness or 
friction when the joint is firmly grasped during 
flexion and extension, wliile lipping of the 
margins of the trochlear surface of the femur 
is readily estimated after comparison with the 
healthy joint. When a portion of the “ lipping ” 
is broken off it may give rise to the symptoms 
of loose body. In advanced cases of hydrops 
the ligaments become stretched, and there may 
be lateral movement with grating of the 
articular surfaces. 

Among therapeutic measures applicable to 
arthritis deformans of the knee, we have 
observed considerable improvement following 
tapping of the joint, in cases of hydrops, and 
injection of iodoform glycerine ; there is a sharp 
reaction and increase of the pain and the swell- 
ing for a day or two. Whore the patient’s 
sufferings are chiefly due to the presence of 
hypertrophied fringes, pedunculated loose bodies, 
or a detached portion of the lipped articular 
margins, great relief may follow on opening the 
joint and removal of the offending fringes or 
bodies. When the disease is of a very aggra- 
vated type, is mono-articular, and is the cause 
of serious crippling in a patient who is other- 
wise in good health, the question of excising the 
joint should be considered. 
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6. Hcemophylia — Bleeder^ s Kniee ^' — This is 
a rare but very characteristic affection, chiefly 
met with in boys and young adult males. The 
first haemorrhage into the joint originates 
suddenly after some trivial injury, and may 
attract so little attention that it is not thought 
necessary to seek advice ; the appearances are 
very similar to those of hydrops, and there is 
little or no pain ; the patient is usually anmmic, 
but is otherwise healthy; the temperature is 
often elevated (1 OF- 102®), especially if at the 
same time there are haemorrhages into the 
cellular tissue of other parts of the limb or 
elsewhere in the body. After repeated haemor- 
rhages the joint becomes uniformly swollen from 
the deposit of fibrin on the synovial membrane 
and its subsocpient organisation. As the swell- 
ing is often associated with flexion and stiffness, 
the resemblance to white swelling is very close 
indeed— so much so, indeed, that . a wrong 
diagnosis has been made, and the joint subjected 
to operation with disastrous results. The 
treatment of bleeder’s knee has been described 
in the article on Joints. 

7. Neuro- Arthropathies. — Charcot’s disease 
more often affects the knee than any other 
joint; it is chiefly met with in adult males 
suffering from lightning pains and loss of the 
knee-jerks. In the knee it often })revsent8 the 
features of an immense hydrops with oedema of 
the leg and foot, but whatever the external 
appearances, the presence of abnormal move- 
ments, lateral or rotatory, with cross grating 
and the utter absence of sensitiveness, are 
very characteristic ; in many cases it is possible 
to partially or completely dislocate the tibia 
from the femur. 

8. Hysterical hiee may bo regarded as the 
type of hysterical joints, being the one most 
commonly affected. It has been described as 
such in the general article on Joints (see also 
“ Hysteria, Surgical Aspects of,” vol. iv,). 

9. Loose Bodies . — The origin, structure, and 
clinical features of loose bodies have been dis- 
cussed in the general article on Joints (p. 84) ; 
wo may here refer to the operation for their 
removal. The incision is made directly over the 
body whenever it can be located to a particular 
area of the joint. If, on the other hand, the 
body is free and has to be searched for, the 
joint must be freely opened, preferably by a 
vertical incision along the outer border of the 
patella, so as to admit the finger. The limb 
must bo carefully manipulated during the ex- 
ploration, or the finger may be severely nipped 
between the patella and the femur. If the 
body lies in the posterior recess of the joint one 
may fail to find it through an incision made on 
the anterior aspect of the joint ; under these 
circumstances the whole joint must be opened 
up, and this is best carried out by detaching 
the tubercle of the tibia, and dislocating the 
patella inwards, as has been already described 


in the operation of arthrectomy by Kocher’s 
method. One should always remember that 
there may be more than one loose body in the 
knee-joint. 

10. Pathological Dislocation. — Apart from 
the backward displacement of the tibia observed 
in tuberculosis, pathological dislocation is almost 
confined to cases of Charcot’s disease. 

11. Coiujenital Dislocation of the Knee . — The 
tibia is nearly always dislocated forwards, and 
the patella is frecpiently absent ; when the 
dislocation is bilateral, it is often accompanied 
with other errors of development. In con- 
genital dislocation of the tibia forwards, the 
joint is in a state of hyperextension, which may 
be increased or diminished by manipulation. 
The treatment consists in flexing the knee, 
under an anaesthetic, as nearly to a right angle 
as possible, and fixing it in this position with 
phis ter-of- Paris or other apparatus. Where 
the patella is absent it is usually necessary to 
produce an artificial ankylosis between the 
femur and tibia. 

t^pontaneous dislocation of one or both Jenees 
may be observed in infants ; in older children 
the patient may be able to dislocate the joint 
voluntarily. J. W. Ballantyne records the case 
of an infant of eleven months old, in which the 
right knee was freipiently dislocated o\itwards 
during attempts at walking ; on examining the 
limb it was found that when the leg was 
grasped in the position of [nearly complete 
extension, and the uj)per end of the tibia was 
pressed outwards, that a partial dislocation of 
the tibia took place with a slight creaking 
noise ; the dislocated tibia was easily reduced, 
and the whole procedure did not appear to cause 
the infant any pain. 

In this and similar cases the joint should be 
fixed on some retentive apparatus until the 
joint acquires the desired stability. 

12. Congenital Dislocation of the Patella . — 
There are several varieties of this lesion. The 
complete persistent for at , in which the knee-cap 
rests on the outer surface of the external 
condyle in all positions of the joint, is ex- 
tremely rare, and is usually combined with 
congenital knock-knee, or with marked external 
rotation of the leg. Both deformities may be 
corrected by manipidative treatment if this is 
begun in early infancy. The spontaneons or 
intermittent forni^ in which the knee-cap is only 
displaced outwards when the knee is flexed, is 
chiefly met with in girls ; there is usually a 
history that the art of walking was acquired 
with difficulty, and at a later period than in 
other children. It is frequently associated with 
imperfect development and flattening of the 
external condyle, with knock-knee, and with 
unequal action of the quadriceps. It may 
occur on one or both sides. The usual com- 
plaint is that in walking the patient suddenly 
falls to the ground and suffers intense pain, 
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both from the dislocation and from the violent 
contact with the ground ; the knee-cap readily 
returns to its normal situation when the leg is 
extended, but the joint may be; swollen and 
painful for a day or two. The dislocation occurs 
at irregular intervals, and is quite beyond the 
control of the patient. 

The following methods of operative treatment 
have been practised : (1) detaching the tubercle 
of the tibia, so as to allow of the insertion of 
the ligamentum patellae being displaced inwards ; 
(2) deepening the patellar groove in the trochlear 
surface of the femur ; (3) tightening up the 
capsular ligament along the inner side of the 
patella ; (4) producing an artificial bow-knee 
by supracondyloid osteotomy of the femur, as 
recommended by Professor Chiene, and specially 
applicable in the female. 

If there is knock-knee as well, it should be 
corrected in the usual way by Macewen^s 
operation. 

13. Diseases of Hiq^erior Tihio-jUmlar Joint . — 
These are extremely rare and of little practical 
interest. The author has observed infection of 
this joint from a tuberculous focus in the head 
of the fibula ; the disease ultimately spread to 
the knee by way of the popliteal bursa. 

14. Diseases of the Bvi'sw in the Uetjion of the 
Knee, — The anatomical situation of the bursa) 
has been described in tlie article on “ Bursae ” 
in vol. ii. Various types of a,cMie bursitis are 
commonly observed in the 'prepatellar bursa ; 
acute infective forms result in the formation 
of a circumscribed abscess, or in a spreading 
cellulitis which may extend upwards into the 
thigh and downwards into the leg, requiring 
prompt and energetic treatment by multiple 
free incisions. The chronic or trade bursitis is 
familiarly known as housemaid^ s knee. 

Inflammation of the infrapatellar bursa is a 
very rare affection ; the infective form is liable 
to spread to the knee-joint. 

T'he bursae hi the popliteal space are chiefly 
liable to a condition in which the sac of the 
bursa fills with fluid, that is to say, a hydrops ; 
and it may be difficult to differentiate this from 
the hernial pouchings of the synovial membrane, 
known as synovial cysts, because the bursa) 
liable to be affected with hydrops may com- 
municate with the knee-joint and share in its 
hydrops ; and yet the communication may be so 
narrow that one may not be able to displace the 
fluid from the bursa into the joint. The bursa 
between the inner head of the gastrocnemius 
and the semimembranosus is the one most 
commonly affected with hydrops ; it forms a lax, 
fluctuating, egg- or sausage-shaped cyst at the 
inner side of the popliteal space. When the 
knee is extended and the popliteal fascia is on 
the stretch the swelling becomes harder and less 
well defined, whereas in the flexed position it 
lends itself better to digital examination. The 
treatment of the various forms of bursitis is 


carried out on the same lines as in similar 
diseases elsewhere. The quiescent hydrops of 
the semimembranosus bursa rarely gives rise to 
any symptoms, and may therefore be left alone ; 
if treatment is required, the most satisfactory 
procedure is to dissect it out. 

15. Ganglia in the Region of the Knee . — These 
are chiefly met with in working-men and athletes. 
The commoner variety develops on the outer 
aspect of the joint, giving rise to a tumour 
about the size of a pigeon’s egg in the interval 
between the femur and tibia, and in front of 
the biceps tendon. When the limb is extended, 
the tumour is hard and but slightly prominent ; 
in the flexed position it becomes more prominent, 
and fluctuates. 

The patient may ignore its existence, or may 
complain of stiffness, discomfort, and difiiculty 
in extending the limb completely ; the disability 
is greater after working in the kneeling posture, 
or after football or tennis. If treatment is 
required, the tumour should be excised ; in doing 
so, some of the fibres of the capsular ligament may 
rc(piire to be sacrificed, and the knee-joint may 
be opened into. On section, the tumour is found 
to be a multilocular cyst, the spaces of which 
are filled with a colourless jelly rich in mucin. 
The author has observed similar ganglia on the 
inner aspect of the knee, also in the interval 
between the bones and in front of the inner 
hamstring tendons. 

16. Tumours in the Region of the Knee 

Of the Bones — 

Clirondroma and osteoma. 

Sarcoma. 

Hydatids. 

In the Popliteal Spare — 

Enlarged gland and chronic abscess. 

Bursal swellings. 

Synovial cysts. 

Consolidated aneurysm. 

Neuroma. 

The cartilaginous erostosis is the commonest 
innocent tumour in the region of the knee ; it 
may be the only one, or there may be a large 
number scattered throughout the skeleton. 
Originally developing from the epiphysial 
junction, the tumour in the case of the femur 
usually projects on the outer or the inner side 
of the bone, and may attain a considerable size ; 
in the case of the tibia it more often projects on 
the anterolateral aspect between the tubercle and 
the internal tuberosity, and grows downwards 
parallel with the shaft. There may bo some 
arrest of the growth of the limb from inter- 
ference with the epiphysial cartilages. The 
tumour causes inconvenience by its bulk, or 
there may be a bursa over the convexity which 
may become enlarged and sensitive. 

As a rule these exostoses may be left alone, 
as they cease to grow when the skeleton has 
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attained maturity. If they are causing suffering 
they are easily removed ; a vertical incision is 
made through the soft parts, and the neck of 
the tumour is cut through with a stout chisel. 

Cystic tu7)iou7'8 in the interior of the femur or 
tibia, of the nature of liquefied chondromata, 
endotheliomata, or myeloid sarcomata, are of 
very rare occurrence. 

Sarcorim of the bones in the region of the 
knee-joint are comparatively common, especially 
in children and young adults ; their general 
characters have been already described with the 
“Diseases of Bone,” in vol. i. We may again 
refer to the great difficulty of diagnosis when 
they are met with at an early stage, before the 
tumour element has been a prominent feature, 
and before the advent of such pathognomonic 
symptoms as egg-shell crackling, spontaneous 
fracture, and infection of the overlying soft 
parts. Most difficulty is met with ii> relation to 
imumn's of the loicer end of the fe7nm\ which 
sometimes resemble the chronic and especially 
the tuberculous forms of joint disease ; the 
differential diagnosis has been already discussed 
under this head. 

Sarcoma of the U272y€r end of the tibia, is nearly 
always of the central variety ; it is less likely 
to be mistaken for disease of the knee-joint than 
for other chronic lesions of the upper end of the 
bone, e,<j. tubercle, gumma, Brodie’s abscess, 
hydatid, etc. 

Sarco7iia of the u}) 2 ^er eml of the fibula is of 
the periosteal typo, and appears clinically as a 
rounded or flattened elastic swelling, practically 
free from pain or tenderness ; the cutaneous 
veins are increased in number and size over the 
tumour ; the movements of the knee-joint are 
intact, and the patient is quite able to walk or 
run about. When the knee is flexed, the tumour 
may be felt to project towards the popliteal 
space. A tuberculous mass commencing to 
liquefy into a cold abscess is the only lesion 
which at all resembles it. The treatment 
applicable to sarcomata in the region of the 
knee has been described in the general article 
on “ Diseases of Bone,” in vol. i. 

Hydatids . — The ends of the bones forming the 
knee-joint are among those most frequently 
affected with this rare disease ; the clinical 
features resemble those of the more slowly- 
growing central sarcomata, e.y. deep-seated 
pains and enlargement of the bone. The swell- 
ing may be firm and elastic, or may exhibit 
egg-shell crackling ; spontaneous fracture and 
suppuration are likely complications. 

Treatment consists in making an extensive 
opening into the bone and clearing out the 
cysts from its interior ; the cavity is then 
stuffed or drained. The eradication of the 
parasite must be thorough or the disease is 
liable to relapse. 

17. Paralysis of Muscles actiny on the Knee- 
Joint and Paralytic Contractile . — Peripheral 


paralysis from injury or disease of the individual 
nerves, e.y. the anterior crural, the great sciatic, 
are extremely rare. When the extensor group 
of muscles is paralysed the disability is con- 
siderable, as the patient is unable to bear any 
weight on the limb except in the position of 
complete extension. 

In mfantile j)a7'alysis involving the lower 
extremity, the knee-joint may be so unstable 
and wobbly that the patient may be unable to 
walk without the assistance of a crutch ; artificial 
ankylosis of the joint is the most satisfactory 
treatment. As a rule the paralysis is followed 
by the contraction of certain groups of muscles 
and by deformity, of the kind usually called 
2Miralyfic cont7'actii7'e ; the knee is usually flexed, 
and although the patient may be able to increase 
the amount of flexion, he is unable to extend the 
knee. Along with the flexion there may be a 
variable amount of genu valgum and inversion 
of the thigh, especially in patients who have 
walked with a crutch. The disability is usually 
aggravated by the addition of paralytic con- 
tracture deformity at the ankle. As regards 
treatment, while a good deal of improvement 
may follow upon division of the shortened 
structures and correction of the deformity, 
arthrodesis of the knee in the extended position 
yields the best results in the majority of cases. 

Pai'alytic (jeMu 7'ec7i7'vat wni is a rare but very 
unsightly deformity resulting from infantile 
paralysis when it chiefly involves the extensor 
muscles of the thigh ; the deformity is the 
result of the patient using the limb so as 
to conqx'usate for the muscular weakness. In 
taking a step forwards, he swings the leg 
forwards so that when the foot touches the 
ground the knee is hyperextended, this being 
the only position in which he is able to bear his 
weight on the limb without the knee suddenly 
giving way under him. The hyperextension 
becomes more and more pronounced as the 
ligaments and other structures in the ham 
gradually yield and stretch. 

The treatment consists either in fixing the 
knee-joint by a suitable apparatus or in perform- 
ing arthrodesis. 
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Injuries 

Sprains. — Sprain of the knee-joint is a common 
injury caused by a twist or wrench of the joint. 
It is associated in the majority of cases with a 
varying degree of tearing of ligaments and 
synovitis. In severe cases a sprain may be 
accompanied by Inemorrhage into the joint, 
rupture of tendon sheaths, and displacement of 
tendons, or injury to a semilunar cartilage. 
Ligaments may be wrenched from the bone and 
the synovial membrane may be tom. 

Diagnosis of sprain is chiefly negative. 
Bony points should be carefully examined to 
exclude fracture or separation of an epiphysis, 
especially that of the lower end of the femur, 
which in children may easily be mistaken for 
a sprain. Pain and tenderness is often most 
marked over the attachments of ligaments. A 
certain diagnosis that the injury is nothing 
more than a sprain may be rendered impossible 
at first by the swollen condition of the joint. 

Prognosis . — After a sprain the joint is usually 
weak, and for some time — often months — is not 
to be depended on for active work. In the 
severer cases adhesions tend to form, and stiffness 
results which is troublesome to overcome, and 
may result in a degree of permanent impair- 
ment of the joint movements. Effusion may per- 
sist and become chronic. As a rule, hemorrhage 
into the joint is absorbed without ill results. 

A joint once sprained is liable to subsequent 
attacks of synovitis consequent on very slight 
injuries or over-exertion. For a year or two 
this susceptibility may be a source of constant 
annoyance to the owner of the joint. 

Treatment. — Rest, elevation of the limb, and 
the application of a posterior splint should be 
accompanied by either cold (in the form of 
an ice-bag, or Leiter’s coils) or hot fomentjxtions. 
It is a question which is the better. The sooner 
treatment is commenced after the accident the 
better is the result obtained. In using heat 
the best method to adopt is to place the knee 
at once over a bath or basin of hot water, and 
sponge it, keeping it as hot as is bearable by 
the addition of more hot water from time to 
time. This should be continued for half an 
hour, and then the limb wrapped in a large 
quantity of cotton wool, and a bandage as firmly 


applied as is consistent with comfort. Rest and 
pressure should be continued so long as swelling 
and tenderness persist. If ligaments have been 
tom to any extent, this period of rest should be 
prolonged to three or four weeks to allow of 
healing of the torn structures. If the effusion 
be very great, immediate aspiration may be 
performed before application of the bandages, 
every care being taken to ensure asepsis. The 
subsequent treatment should consist of massage 
of the limb, gradual movement of the joint, and 
the use of a support to the knee when the patient 
commences to go about. Some surgeons advise 
the immediate application of a plaster bandage, 
accompanied at first by rest in bed and elevation 
of the limb, though later the patient may go 
about on crutches ; this bandage to be removed 
when sufficient time has elapsed to allow of 
repair of the ligaments, and then massage and 
movement commenced. A bandage or light 
leather knee-cap will be necessary when the 
patient commences to walk. In the treatment 
of old sprains the use of the Dowsing hot-air 
baths, accompanied by massage and electricity, 
often yields very successful results. Manipula- 
tion and movement of the joint under chloroform 
may be necessary to overcome adhesions within 
the joint and neighbouring synovial sheaths. 

Bruises. — Blows and crushes of the joint 
may cause severe damage without the skin 
being torn : synovitis, detachment of articular 
cartilages, ligaments, or tendons, crushing and 
splitting of the ends of the bones, hjemorrhage 
into joint, and rupture of the main vessels may 
result. Slight contusions may be followed by 
tuberculous disease, arrest of growth of limb due 
to injury of epiphysial cartilage in the young, 
or a form of chronic arthritis with lipping of ar- 
ticular edges, grating and creaking of the joint. 

Severer crushes may be followed by sloughing 
of the skin, the crush becoming compound, or 
gangrene of limb from injury to the vessels. 
Suppuration is very prone to occur, followed by 
necrosis of parts of the bones, acute abscesses, 
and sequestrum formation, sometimes pyaemia ; 
hicmorrhage into the joint may result in ulti- 
mate adhesions and ankylosis. 

Treatment . — Where the skin remains intact 
even severe bruises are well recovered from. 
The treatment consists in elevation and the 
careful application of splints. 

Where there is considerable inflammatory 
reaction leeching may give excellent results. 
The ice-bag may be used unless the skin is much 
bruised, in which case it is better avoided owing 
to the risk of death of the skin. If suppuration 
occur, free drainage should be provided, small 
fragments removed, and continuous irrigation 
or immersion in a warm boracic bath employed. 
Excellent results frecpicntly follow this method 
of treatment. In cases where the ends of the 
bones are implicated, or the main vessels torn, 
amputation is necessary. 
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Wounds op Knee Joint. — All wounds of the 
knee-joint are grave injuries owing to the 
presence of the large synovial membrane and its 
pouches, and to the risk of septic infection, the 
instrument causing the injury being rarely 
aseptic. 

Symptoms . — The chief difficulty, especially in 
punctured wounds, is to decide whether or not 
the joint has been opened. The escape of 
synovial fluid is certain evidence of penetration 
of the joint. Fluid may, however, come from a 
synovial sheath or a bursa, though not in the 
same amount. If there be no escape of synovial 
fluid the rapid swelling of the joint is a very 
suggestive sign. Where there is doubt, great 
caution should be exercised in the use of a probe ; 
frequently the instrument enters at a distance 
from the joint and produces a more or less 
valvular wound, thus preventing the ready 
escape of fluid. 

In GUNSHOT wounds the joint is usually 
unmistakably involved. Bullets striking the 
large and cancellous extremities of the bones in 
the neighbourhood of the knee-joint frequently 
drill cleanly through them. In the past war in 
South Africa cases have been recorded in which 
the condyles of the femur have been drilled 
through without fracture taking place. The 
patella is usually drilled, but may be fractured, 
and numerous cases have occurred in which the 
bullet has passed through the knee-joint and 
perforated the femur or tibia as well. The 
small bore and the high velocity of the bullets 
are responsible for this peculiarity. 

The range appears to have little effect in 
determining the extent of the injury. Haemar- 
throsis is a frequent symptom, but the swelling 
usually subsides rapidly. In the Chitral cam- 
paign, where bullets of larger calibre and less 
velocity were used, the injuries were much more 
severe. A bullet striking the patella and femur 
produced extensive fracturing of the bones, and 
sometimes the cavity of the knee-joint was 
converted into a mere bag of comminuted 
fragments of bone. The upper end of the 
tibia is much more liable to splinter than the 
lower end of the femur, and the fracture may 
extend into the joint. 

Treatment . — All wounds should be carefully 
cleansed with soft soap and turpentine, and 
then washed with corrosive or biniodide of 
mercury lotion 1-1000 or 1-2000. A clean 
incised wound may be sutured at once ; ragged 
edges should be trimmed, and if much bruising, 
it is better not to aim at immediate union. 

In severe wounds and in gunshot wounds, 
accompanied by injury to bones, the treatment 
used almost invariably to be amputation. The 
experience of the past war has been very 
different — the recoveries from gunshot wounds 
of the knee being numerous, and with useful 
limbs. 

These excellent results have been due, not so 


much to the facilities for antiseptic surgical 
practice, which was often very difficult to carry 
out efficiently, but to the general favourable 
surroundings of the patients. 

The after-treatment of wounds of knee-joint 
should consist in rest on a splint until the 
wound is healed and any effusion has subsided, 
and then gradual movement and light support 
of the knee. 

Complications. — I. Acute septic arthritis ; 
the symptoms are rapid swelling of the joint, 
with redness, heat, pain, oedema, and fever. 
If limb is not controlled the knee becomes 
flexed. Erosion of cartilage gives rise to 
agonising pain when the joint is moved, and 
the characteristic starting pains at night. Pus 
tends to burrow among the muscles, and 
secondary abscesses and pyaemia may result. 
If sepsis is suspected the joint should be 
aspirated, and if the fluid is becoming purulent 
the joint should be freely incised on both sides 
and drained after irrigation with 1-2000 corrosive. 
The pouches, especially that beneath the quad- 
riceps, should be carefully washed out and a 
tube inserted into each. Continuous irrigation 
is of great value. Amputation may become 
necessary. 

2. Im 2 )aire(l mobility or ankylosis will result 
from adhesions in severe injuries, or after sepsis, 
in many cases but not in all. 

3 Injury to, or tearing of the jDojfliteal nerves 
from the instrument causing wound, or from 
8i)lintering of bone. These will require suture. 

4. Injury to 2 :)opliteal artery and resulting 
aneurysm may occur. 

5. Osteomyelitis is a very rare comjflication. 

Foreign Bodies . — Sometimes nothing can be 

felt, even on the most careful examination. In 
these cases a skiagraph will often show the 
position of the foreign body. It is often of 
great assistance to have a lateral view of the 
joint as well as an antero-posterior. 

Treatment . — A lateral incision will often be 
sufficient to reveal the foreign body. If lodged 
between the condyles, it may be brought into 
view by alternately flexing and extending the 
joint, and thus enable one to remove it with a 
sharp hook or forceps. Should this fail, the 
patella will require to be turned aside or sawn 
across to allow of a full view into the joint 
cavity. The body frequently is found between 
the condyles, and may be attached to the inter- 
condyloid notch by dense fibrous tissue. To 
avoid having the cicatrix adherent over the 
patella, and to have it well removed from 
possible pressure in the act of kneeling, it is 
best to make a curved incision across the knee 
with the convexity upward, the extremities 
being well over the condyles, and the middle 
above the upper margin of the patella. A 
vertical lateral incision may be converted into 
the more extensive one if required. The joint 
should be closed without drainage, and such 
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cases recover with perfect movement if asepsis 
has been preserved. 

Fractures in Vicinity of Knee-Joint 

Fractures of Lower End of Femur. — The 
varieties to be distinguished are : (a) supra- 
condyloid, {b) oblique and T-shaped fractures 
of the condyles, (c) detachments of parts of 
the articular surface. 

(a) Supracondyloid fractures may be trans- 
verse just above the condyles, or oblique ; 
sometimes spiral, due to twisting of the bone. 
When transverse or oblique the displacement 
of the lower fragment is typical, the powerful 
gastrocnemius tending to flex it toward the 
popliteal space, so that the upper fragment 
overrides the lower ; the knee-joint may be 
involved as a result of this injury. A serious 
complication may be found in pressure on or 
rupture of the popliteal vessels by the lower 
fragment when the displacement is extreme, 
resulting in thrombosis of the artery or gan- 
grene of the leg. 

Dimjnosis. — The signs are : shortening of 
thigh, crepitus, abnoral mobility, and projection 
of the displaced fragment. If the knee-joint be 
involved there will be effusion into it. Pulsa- 
tion in the tibial vessels should be sought for ; 
its absence renders the condition much more 
serious. 

TreMment consists in giving an ana3sthctic 
and reducing the displacement by extension. 
If the fragments can be easily controlled, the 
limb should be placed in a straight splint with 
extension. If the tendency to displacement be 
well marked, the knee should bo bent and the 
limb placed on a double-inclined plane, with 
extension in the line of the thigh, or a Hodgen 
splint may be used. If the displacement per- 
sists, the tendo Achillis should be divided. 

The joint may be aspirated if much effusion 
of blood is present. Massage and passive 
movement should be commenced in fourteen 
days, by which time sufficient callus should 
be formed. 

Injury to the popliteal artery may result in 
a traumatic aneuryism and arrest of the circula- 
tion in the leg, in which case it will be necessary 
to incise the popliteal space, turn out the clots, 
and ligature both ends of the artery. The 
removal of the pressure of the clot may allow 
of a sufficient collateral anastomosis through 
the articular branches to save the limb. This 
anastomosis is not, however, good, because the 
blood must pass through two sets of capillaries 
— from profunda and anastomotica — into the 
articulars, and thence into the tibials. If, 
therefore, the leg still remains cold after the 
pressure of the aneurysm has been removed, 
gangrene is imminent, and amputation just 
above the seat of the fracture is necessary. 

Oblique or T-shaped Fractures of the Condyles, 
— Oblique fractures of one or other condvle 
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may occur from severe violence; the fracture 
runs from the intercondyloid notch obliquely 
upwards. Displacement is usually slight, as 
the fragment remains attached to the lateral 
ligament. 

In the T-shaped fracture the split between 
the condyles is more vertical, and both are 
separated from the shaft. 

Diagnosis is made by the recognition of 
lateral mobility and crepitus, increase of width 
of the knee, pain on pressure about the condyles, 
effusion of blood into the knee, and the presence 
sometimes of sharp projections of bone. 

Treatment. — Is best treated in a slightly 
flexed position on a Hodgen splint. Extension 
and elastic compression to the joint should be 
applied ; if necessary, the joint may be aspirated 
first. Great care should be taken to get the 
limb straight in putting up this form of 
fracture, as there is considerable tendency to 
genu valgum or varum after such an injury. 
Early massage, and in a fortnight passive 
movement, should be carried out to avoid 
ankylosis. 

Fractures of Parts of the Articular Surface . — 
Very rarely the attachments of the lateral liga- 
ments may be detached along with part of the 
articular edge in dislocations of the knee. 

Fracture op Tibia below Tuberosities. — 
Also a rare injury, and results from direct 
violence as a rule, e.g. a kick ; indirect violence, 
such as might lead to fracture of the lower 
end of femur, or a dislocation of the knee, may 
be responsible for it. The line of fracture 
may be oblicpie, and may enter knee-joint and 
cause synovitis. 

Diagnosis depends chiefly on the increased 
width of the bone, tenderness on pressure, 
abnormal mobility, and crepitus. The use of 
an aniesthetic or the X-rays will aid the 
diagnosis. 

Treatment. — Weight, extension, with the 
injured region left exposed to allow of massage, 
and compression by a bandage. Any tendency 
to varus or valgus should be watched for and 
corrected at once. After four weeks plaster- 
of-Paris may be applied. 

Fracture from Compression of Tibia through 
ITS Articular Surface is caused by the forcible 
pressure of the tibia against one or other of 
the femoral condyles in a fall from a height 
on to the feet, occurs in falls from a dogcart, 
during mountaineering, or jumping ofl' a bicycle. 
There may be simply a fissure traversing the 
joint surface, but in bad cases the end of the 
tibia may be crushed into two or more frag- 
ments, between which the shaft is impacted. 

The Signs are great tenderness with increased 
width of upper end of tibia, perhaps abnormal 
lateral mobility. If fracture involves only one- 
half of tibial articular surface there may be a 
tendency to varus or valgus, the former being 
more frequent as the inner tuberosity is more 
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mentous union, even if the fragments are kept 
close together. 

Treatment, — 1. Non-operative Procedure , — The 
hip should be flexed and knee fully extended to 
relax the quadriceps, and the limb placed on a 
straight splint, which may be in the form of an 
inclined plane, or of felt or poroplastic moulded 
to the back of the limb, and supported or slung 
to continue the relaxation. If tension in the 
joint bo great the effused blood may be removed 
by aspiration. The fragments should then be 
brought together, and the torn aponeurosis and 
clots displaced as far as possible by rubbing the 
surfaces against each other. The limb should 
be fixed to the splint, and the fragments kept 
approximated as nearly as possible by two strips 
of plaster placed one above each fragment, the 
ends being crossed and fixed to the splint. 
Another method is by means of a strip of 
plaster 8 in. x 3 in., with one end curved to fit 
above the upper fragment. This is applied, 
and two elastic bands are fixed to each corner 
of the plaster, and then stretched on each side 
of the leg to be fixed to splint lower down. 
The plaster should be held in position by the 
bandage fixing the thigh to the splint. The 
quadriceps should be gently massaged daily, 
and occasionally a weak faradic current may be 
applied. After eight weeks the patient may bo 
permitted to walk with crutches, a light splint 
or leather knee-cap being worn for some months ; 
massage, and gradually increasing passive and 
active movement of the joint should be carried 
out daily. Fractures from direct violence, with 
no displacement of the fragments, should be 
kept on a splint for three to four weeks, and 
then passive movements commenced. 

2. Operative Procedure. — (a) Malgaigne’s 
hooks, which are now hardly over used, are 
inserted into the fragments after preliminary 
puncture of the skin, and then screwed together. 
The result is generally fibrous union. 

(6) Mayo Robson’s method consists in the 
passage of two needles transversely — one 
through the quadriceps, and the other through 
the ligamentum patellae, both close to the bone, 
and wiring the ends together. 

(c) Twynam, by means of a special curved 
needle, passes subcutaneously a suture of silk or 
silver wire round the margin of the fragments, 
through the quadriceps and ligamentum patellae. 
The fragments are placed in contact, the encir- 
cling suture drawn tight, knotted, and cut short. 

{d) Barker’s method of subcutaneous suture 
is carried out as follows : — A tenotomy knife is 
passed through skin and middle of ligamentum 
patellae close to edge of lower fragment. A 
curved needle on a handle is passed through 
this track and behind the two fragments, being 
brought through quadriceps close to the edge 
of upper fragment to the skin. The skin is 
incised on the needle, and the knife introduced 
so as to split the tendon vertically between the 


needle and the edge of patella. The needle is 
threaded with strong silver wire, and withdrawn 
with one end of the suture. The needle is then 
passed between the skin and patella from the 
first puncture to the other, threaded with the 
other end of the suture, and again withdrawn. 
The fragments are approximated and rubbed 
together to remove clots, the blood in the joint 
is squeezed out through one of the incisions ; 
the suture is then tied firmly, and the ends cut 
short. Passive movements may be commenced 
in three or four days, and the patient should 
be able to walk in five or six weeks. No splints 
should be used. 

(e) Direct suture by opening the joint is the 
best procedure, so far as perfect coaptation is 
concerned. Must be done only under rigid 
aseptic conditions ; is especially suited for 
cases which have not done well under treat- 
ment by splints. If it is decided to employ 
this method in a recent fracture, a few days 
should be allowed to pass to permit the swell- 
ing to subside, and to enable one to purify the 
skin. The fragments are best exposed by 
turning down a flap, which done, the joint 
should be cleared of clots and dried. The 
fragments should then bo examined, and any 
drooping of aponeurosis over the edges raised 
up. The fragments may be sutured in various 
ways ; silk, silkworm gut, or silver wire may 
be passed vertically round the fragments, or 
they may be drilled in two places, and a double 
suture employed. The ends of the wires should 
be twisted once or twice, and pressed level with 
the bone surface. The torn edges of apo- 
neurosis should be united with a few catgut 
sutures. In old-standing cases the fractured 
ends should be sawn off before the fragments 
are united. 

The result of such an operation is as a rule 
good, the patient being able to bend the knee 
freely in two weeks, and able to walk in three 
to four weeks. A knee-cap is unnecessary. 
Though the patella forms callus more slowly 
than any other bone, union is usually bony. 
The risk of refracture is comparatively slight. 

Owing to unfortunate results from septic 
inoculation at the time of operation that have 
occurred from time to time, and also to the 
very fair results often obtained from non- 
operative treatment, wiring the fragments is 
far from becoming the routine practice. No 
other method gives such complete approximation 
of fragments and such firm union, but whether 
risk of operation is justified is still an open 
question. 

Spontaneous Fractures are those which 
occur in a bone which is diseased ; the bone, 
being weakened by the presence of the disease, 
breaks on the application of very slight violence. 

The chief causes which lead to spontaneous 
fractures are: — 

1. Atrophy of bone from age, disease j thinning 
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from pressure of an aneurysm, or simple growth, 
from tabes, general paralysis, and chronic brain 
diseases. 

2. Fragilitas ossium, a fragile condition of 
bones, not associated with obvious atrophy, and 
often with a hereditary history. 

3. Inflammation of bone, with subsequent 
necroses, abscess, or caries, of pyogenic, tuber- 
culous, or syphilitic origin. 

4. Rickets. Ossification is irregular and 
feeble, resulting bone being spongy and fragile. 
Union is much delayed, and may not occur 
until disease is almost cured. 

5. Osteomalacia. The change consists in 
decalcificatioii of bone and subsecjuent absorp- 
tion of part of the constituents by the marrow. 
Bone gets thinner and thinner till it becomes 
a mere shell and disappears altogether, being 
replaced by the marrow. 

6. New growths. Of simple ' tumours, the 
chondroma is the only one that ever results in 
fracture. Sarcoma, which is usually primary, 
and carcinoma, which is usually secondary, 
are much more frequent causes of spontaneous 
fracture. A hydatid cyst may be responsible for 
the fracture. (Rupture of ligamentum patella) 
and quadriceps, vide Muscles and Tendons.) 

Epiphysial Injuries 

Separation of the Lower Epiphysis of the 
Femur results from extreme direct violence^ as 
the passage of a wheel over the lower end of 
the femur, and from imiirect violence^ giving 
rise to over-extension of the knee, together 
with violent twisting and traction on the leg, 
as when it is entangled in the spokes of a wheel 
in motion, and is carried round by it. This is 
the common mode of production (Hutchinson, 
jun., Barnard). Lateral flexion, or a force 
applied in a lateral direction, is best calculated 
to produce a separation of the epiphysis (Henry 
Morris). In young children a slight fall may 
cause the injury, especially if they are the 
subjects of some disease, e.g. syphilis, rickets, 
tubercle. It is sometimes met with in railway 
and lift accidents. 

The majority of cases are met with in 
children and young adults between seven and 
fourteen years of age, although, theoretically, it 
may occur up to the end of the twentieth year, 
i.e. before complete bony consolidation between 
the diaphysis and the epiphysis has taken place. 
It is nearly always in boys. 

In partial reparation the line of cleavage 
between the epiphysis and diaphysis is incom- 
plete, the periosteal sheath is intact, and there 
is no displacement. With complete separation 
the line of cleavage passes right across the bone 
between the epiphysis and diaphysis. This may 
be simple or comp>ound. 

Simple without Displacement. — In this con- 
dition the periosteal sheath is usually untorn, 
the epiphysis being merely loosened. If, how^- 


ever, the periosteum is torn the synovial 
membrane will be injured (for the epiphysis 
includes the whole articular surface), and acute 
synovitis of, or effusion of blood into, the knee- 
joint will follow. The breadth of the femur and 
the strength of the periosteum lessen the occur- 
rence of displacement. There is swelling about 
the joint, pain on attempting to move the limb, 
and tenderness along the epiphysial line. 

Simple with Displacement. — In this variety 
the thin posterior periosteum is perforated by 
the end of the diaphysis, which projects 
beneath the skin to one or other side of the 
popliteal space, usually the outer. The periosteal 
sheath is strongest on the front of the femur, 
and this band is rarely torn ; hence, when dis- 
placed, the epiphysis is carried forwards, taking 
with it the tibia, to which it is attached by the 
popliteus and the strong crucial ligaments ; at 
the same time it is drawn upwards and inwards 
by the quadriceps and adductors, and rotated 
backwards by the strong gastrocnemius, the 
two heads of whicli are in part attached to the 
epiphysis. The fractured end of the diaphysis 
is convex, and that of the epiphysial cartilage, 
which usually remains attached to the epiphysis, 
is concave, and when reduced it is not easy to 
displace them. If, however, the anterior band 
of periosteum is torn, the epiphysis is displaced 
backwards ; it is then difficult to keep in posi- 
tion after reduction. 

Symptoms . — There is marked deformity about 
the joint, increased girth around the knee, and 
shortening of the limb from two to four inches. 
Great swelling and ecchymosis in the popliteal 
space soon develop, with efliision into the knee- 
joint of extravasated blood and synovial fluid. 
The broad lower end of the diaphysis is felt at 
the outer side of the popliteal space. It does 
not move with the leg when the latter is moved 
laterally. The epiphysis is felt in front and to 
the inner side of the displaced diaphysis, and it 
moves with the leg. Soft cartilaginous crepitus 
may be felt when the two ends of the bone are 
in contact. There is abnormal mobility with 
hyperextension of the leg on the thigh, readily 
obtained under an amesthetic. 

Conipouwi Separation. — With very severe 
injury the lower end of the diaphysis is forced 
through the skin, and projects to one or other 
side of the popliteal space, usually the outer. 

Immediate Conqdications. — Separation may be 
complicated by a fracture of the diaphysis or 
an intercondyloid fracture of the epiphysis, or 
one or other condyle may be broken off, or a 
fracture of the upper end of the tibia. When 
there is displacement the popliteal vein may be 
pressed upon, producing mdema of the leg, and 
subsequent haemorrhage from ulceration; or it 
may be wounded, giving rise to extravasation 
of blood into the surrounding tissues. If the 
artery is compressed the injured limb will be 
colder than its fellow ; if wounded, an aneurysm 
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will form ; when completely ruptured the pulse 
will be absent in the dorsalis pedis and the 
posterior tibial arteries, and gangrene will set 
in. The popliteal nerves may be pressed upon, 
producing pain in the leg and foot, or one or 
other nerve completely torn across. 

Later Complications. — The vascular growing 
epiphysial cartilage when damaged is liable to 
be the starting-point of tuberculous disease or 
acute infective osteomyelitis. When the injury 
is compound, suppuration of the wound with 
acute periostitis and necrosis (and suppurative 
arthritis) accompanied by septic phlebitis and 
pyajmia fre(piently result. After union has 
taken place there may be limited flexion at the 
knee from incomplete reduction of the deformity 
and permanent liyperextension ; fibrous or bony 
ankylosis, especially if there was previous sup- 
puration in the joint ; shortening of the femur 
from impaired growth, and premature ossifica- 
tion of the epiphysial disc, with secondary spinal 
curvature. 

Dkvjnosis. — A partial separation is not easily 
distinguished from a contusion of the hone ; 
tenderness localised along the epiphysial line is 
in favour of sej)aration. In complete separation 
it may be necessary to administer an anaesthetic 
in order to make out the true nature of the 
injury. “Sometimes the displacement is so 
slight that the injury may easily escape notice, 
or be mistaken for a tranmatic synovitls^^ 
(Howard Marsh). 

From a dislocation of the knee make out the 
exact relation between the patella and the head 
of the tibia and fibula, also the movements in 
the joint. Note the abnormal mobility. Dis- 
location of the knee is rare in young subjects, 
and the joint is usually stiff' and fixed, flexion 
and extension being difficult — a skiagram will 
settle the difficulty. 

Snjancondyloid fracture is rare in children, 
and the lower end of the upper fragment is more 
pointed and oblique, and it is more distant from 
the joint. The characteristic soft cartilaginous 
crepitus is pathognomonic of separation if it be 
present. In favour of separation we have the 
age of the patient as a guide, the absence of 
obliquity of the fragments, the nearness of the 
fracture to the joint, the smoothness of the 
fragments, and the great difficulty in effecting 
reduction. 

Froipiosis. — This is a very serious injury. It 
is attended when compound by a high mortality 
from shock and pyaimia. The ultimate result, 
however, in most cases that recover is good. 

Treatment. — The following is advocated by 
Hutchinson, jun., and Harold Barnard : — 

Reduction. — “Under complete anaesthesia an 
assistant makes steady but strong traction on 
the tibia in the line of the limb. This over- 
comes the upward pull of the quadriceps 
extensor and brings the epiphysis down to the 
line of the separation. 


“ The operator then clasps his hands beneath 
the lower part of the thigh and draws it 
steadily upwards, gradually flexing completely 
the knee and hip joints, while the assistant still 
keeps up the traction on the leg. 

“ This manoeuvre causes the epiphysis to 
move back upon the fractured surface of the 
diaphysis until it has reached its normal 
position, and further movement is prevented 
by the periosteum coming into contact with the 
anterior surface. 

“ A bandage is then applied around the thigh 
and ankle, fixing the knee at an angle of 
about 60"*. 

“The limb is laid on its outer side on a 
pillow, and an ice-bag applied to the front of 
the knee to limit the effusion. This position is 
maintained for a fortnight. 

“After fourteen days the limb can be ex- 
tended under gas if necessary, and put up in 
plaster in a position about 30* short of the 
straight line, or it may be put on a MacIntyre 
splint and gradually extended. The plaster 
remains on from a fortnight to three weeks, and 
a little massage restores movement.” 

They conclude “ that in extended position of 
the knee, even with an amesthetic, reduction of 
the fragment is very difficult if not impossible. 

“With method of full flexion reduction is 
always easy, the treatment is short, and it is 
the rule to obtain perfect movement in the knee 
without shortening or deformity of the leg.” 

Aspirate the joint if there be much effusion 
into it, and apply elastic pressure by means of a 
bandage. 

When compound, the greatest care must bo 
taken to procure asepsis. The adjacent skin 
and the projecting diaphysis must be thoroughly 
cleansed with soft soap and water, next with 
spirit, and lastly swabbed wdth and the w^ound 
syringed out with 1 in 2000 perchloride or bin- 
iodide of mercury, and an antiseptic dressing 
applied. 

The wound may be completely closed, or a 
drainage-tube left in. A Hodgen splint will be 
found most convenient for redressing the w^ound, 
should this become necessary, without removing 
the apparatus. It may be necessary to resect 
the end of the diaphysis in order to effect 
reduction ; this is rarely recpiirod in simple 
displacement. 

Ligature of the popliteal artery or vein, or 
both, may be necessary to control haemorrhage. 
When gangrene occurs the thigh must be am- 
putated through its low'er third, but only after 
all efforts to save the limb have failed. Should 
suppurative arthritis supervene, the joint must 
be freely laid open on each side of the patella 
and drained. Amputation for pyicmia may 
become a necessity later. 

Separation of Upper Epiphysis of Tibia is 
rare, but its possible occurrence must be re- 
membered in any case of severe injury of the 



150 


KNEE-JOINT, INJURIES OF 


knee-joint in a child. Its rarity is probably 
due to the fact that the ligamentum patella, 
internal lateral ligament, and semimembrano- 
sus tendon are inserted partly into epiphyses 
and partly into diaphyses, thus strengthening 
their relations. 

Complete separation of upper epiphysis is 
usually the result of a violent wrench of the leg, 
and is most liable to occur between twelve and 
sixteen years of age. 

Signs are abnormal mobility, cartilaginous 
crepitus, and displacement, which is slight and 
consists of overriding of the epiphysis, usually 
forward, but occasionally inward and outward. 
Effusion into the knee-joint almost invariably 
occurs. 

Diagnosis . — Free movement of joint, which is 
present in separation of epiphysis, serves to dis- 
tinguish it from dislocation of the knee, which, 
moreover, hardly ever occurs in childhood. 

Mobility at epiphysial level below the articula- 
tion is conclusive. When little or no displace- 
ment exists, it may be mistaken for a sprain. 

Prognosis . — Good union, usually osseous, 
follows. Ankylosis from synovitis or suppura- 
tion in the knee-joint. Deformity may occur 
from incomplete or rion-reduction. Premature 
arrest of growth as a result of this injury is 
rare ; when it does occur the fibula is bowed 
out. 

Treatment . — Any displacement present should 
be remedied by flexing the knee and manipula- 
tion, under an anaesthetic. When there has 
been little or no displacement, the limb may be 
put up in plaster-of-Paris at once, or lateral 
and posterior splints followed by plaster after 
two or three weeks. Where much displacement 
has existed, the better position is probably that 
of flexion on a MacIntyre or Hodgen splint. 
Primary amputation is only necessary when the 
injury is compound and accompanied by severe 
laceration of the soft parts. Secondary am- 
putation may be called for by gangrene or 
suppuration in the joint. 

Separation of Tubercle of Tibia. — The 
epiphysis includes the tubercle of the tibia, 
which is frequently developed from a separate 
centre, and may be torn off by a violent con- 
traction of the quadriceps. 

Separation of the tubercle occurs when 
springing from the ground, as in vaulting ; 
the commonest time of life is between sixteen 
and twenty years. It may be mistaken for 
fracture of the patella. The fragment is drawn 
up by the quadriceps, and is freely movable in 
all directions. Active extension is impossible. 
Blood may be effused into the knee-joint ; the 
fragment should be fixed in position by a steel 
\ good union and use of limb result. 

Separation of the Upper Epiphysis of the 
Fibula usually takes place before its union with 
the diaphysis, and between the ages of seven and 
fourteen, but it may occur after. Frequently 


its detachment accompanies that of the upper 
tibial epiphysis. 

This injury may result from indirect violence, 
such as forcible contraction of the biceps while 
the knee is in a flexed position, or from direct 
violence, it having occurred while a case of 
knock-knee was being straightened. 

The prominent sym2)tom is pain on pressure 
over the head of the fibula. The fragment, 
which is readily movable, can be felt on the 
outer side of the knee-joint, being displaced 
upwards by the biceps, which is inserted into it. 
The external popliteal nerve is liable to injury, 
giving rise to pain along its distribution, and 
partial or complete paralysis of the peronei and 
extensor muscles. 

2 'he diagnosis depends chiefly on the age of 
the patient and the extreme mobility of the 
fragment. There may, however, be difficulty 
in distinguishing it from a sprain, especially if 
severe bruising be present, in which case a 
skiagram would be of assistance. 

The treatment consists in the reduction of any 
displacement, and putting up the limb in the 
flexed position, to relax the traction of the 
biceps on the fragment. Massage of the joint 
should be commenced on the day following the 
injury, and passive movements in seven to 
fourteen days. 

Dislocations 

Dislocations of the Knee-Joint are of very rare 
occurrence, and when met with are due to 
extreme violence. Are found in machinery 
accidents, where the leg has been violently 
twisted or wrenched, the thigh often being 
more or less fixed ; also when men have fallen 
from a height. 

The varieties of coinjileie dislocation are — 
forwards, occurring during hyperextension of 
the leg, the head of the tibia lying in front of 
the condyles and drawn upwards sometimes as 
much as four inches ; hachwards, usually due to 
violence to front of leg or back of thigh, the 
head of the tibia resting behind the condyles. 
In both these forms the soft parts are exten- 
sively torn. 

Incomplete dislocations are not likely to 
occur, and may be forwards, backwards, later- 
ally, or obli(][ue. In this group the articular 
surfaces are still partly in contact, and there is 
less destruction of soft structures. 

Dislocation may occur laterally, combined 
with rotation of the leg on its long axis, usually 
outward. 

The soft 2)art8 suffer very severely in complete 
dislocations, the lateral and crucial ligaments 
being extensively torn especially in the anterior 
and posterior varieties. The hamstring muscles 
may be torn across, and injury or rupture of 
the popliteal vessels and nerves may lead to 
gangrene of the leg. The dislocation is fre- 
quently compound. 
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Mr. Eames, in the Brit, Med. Jour.^ April 21, 
1900, mentions five cases of complete forward 
dislocation of knee all occurring at the same 
time, and caused by a fall down the shaft of a 
mine, and describes the appearances. The 
following were prominent signs : — 

Great deformity. 

Condyles of femur prominent and projecting 
back. 

The skin behind joint on the point of bursting. 

The skin of popliteal space may be torn 
across without opening joint cavity. 

Head of tibia and fibula on anterior surface 
of femur and drawn up 2 inches. 

A varying amount of effusion and extensive 
ecchymosis. 

A fracture of tibia or femur near joint may 
accompany dislocation. 

Reduction as a rule is easily accomplished 
under an anjesthetic by combined traction and 
direct pressure. 

Treatment. — The limb should be placed in a 
flexed position on a splint or simply on pillows, 
arranging the limb in a position of greatest 
comfort. Hot anodyne fomentations or ice-bags 
should then be applied until the synovitis and 
extravasation have disappeared, which usually 
takes place in eight to fourteen days. During 
this time the toes should be watched for any 
sign of gangrene. Then a well-fitting leather 
knee-cap, extending well above and below the 
joint, should be fitted on, and at the same time 
gentle massage and passive movements com- 
menced and continued daily. Any return of 
synovitis and pain would necessitate a cessation 
of massage until it subsided. After three to 
five weeks active movement may be gradually 
carried out. The splint should be worn for 
five or six months or longer, the recovery of 
full strength in the limb being often long post- 
poned. Recovery may be accompanied by 
persistent oedema and eczema of foot and leg. 
Compound dislocations and those cases where 
gangrene threatens may rc(iuire amputation. 

Spontaneous Beciirrent Dislocation of the 
Knee-Joint, — This very rare condition may be 
met with in infants. Dr. J. W. Ballantyne 
records a case in which the child, by simple 
pressure of one leg on the other, could slip the 
knee in and out laterally. A retentive apparatus 
was applied, and at sixteen months the child could 
walk well and had no tendency to dislocation. 
The condition is ascribed to congenital laxity of 
capsular and other ligamentous structures. 

Pathological dislocations occur in connection 
with advanced disease of the knee-joint, the 
head of the tibia commonly passing backward 
and outward. 

Congenital fixed dislocations may be met with, 
and are associated with rudimentary develop- 
ment or absence of the patella, or with obvious 
deformities of the articular surfaces of the femur 
and tibia. 


Distx)Cation op Patella. — The patella is a 
sesamoid bone developed in the quadriceps 
tendon, and is not firmly fixed at the sides. 
Dislocation, which is rare, appears frequently to 
depend on some congenital defect in the patella 
or femur, especially of the external condyle, and 
usually takes place to the outer side, on account 
of the patella resting more on the outer than 
inner condyle, more especially if there be a 
tendency to knock-knee. The dislocation is 
incomplete when the joint surfaces remain in 
contact, and complete when the patella rests 
wholly on the outer surface of the condyle, the 
edge or one or other of the surfaces being in 
contact with the condyle. The dislocation may 
occur when the knee is extended, from strong 
contraction of the quadriceps causing the 
patella to glide directly over the outer condyle, 
or during fiexion from a blow on the inner side 
of the bone, the force causing the patella to 
slide laterally in the groove between the femur 
and tibia. Vertical dislocation consists in the 
rotation of the patella on its vertical axis 
through an angle of 90“, so that one or other 
border rests in the groove between the condyles. 
It is described as inward or outward according 
as the cartilaginous surface of the patella is 
directed to the inner or outer side of the joint. 
It is usually due to direct violence, though 
occasionally to muscular action. The inward 
variety is perhaps the more common. The bone 
may be twisted completely round, the articular 
surface becoming anterior. 

Diagnosis is usually easy, except perhaps in 
the rare condition of a complete rotation of the 
bone. 

Treatment. — Reduction as a rule readily 
effected by direct pressure after relaxation of 
the quadriceps, by extending the knee and flex- 
ing the hip. There may, however, be consider- 
able difficulty in vertical dislocations. After 
reduction a leather knee-cap should be worn, well 
padded over external condyle to prevent return 
of the dislocation. Operative treatment has 
until lately been as a rule unsuccessful. 
Recently mooring of the patella to the inner 
side of the joint after division of the capsule on 
the outer side has been followed by permanent 
success. 

Dislocation of the Semilunar Cartilages. — Of 
the two cartilages, the internal is displaced twice 
as often as the external, and this is ascribed to 
the following facts : {a) that it is more firmly 
fixed than the external ; {h) that a greater 
degree of rotation outward is possible, thus 
greater strain can be brought to bear on its 
attachments ; (c) that the ordinary position of 
the foot and leg lends itself to a greater liability 
to the production of outward rotation. Usually 
the anterior attachment is torn ; very rarely is 
the cartilage completely detached or divided. 

Production. — The injury is produced by strong 
rotation of the lower end of the femur when the 
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knee-joint is bent and the tibia fixed, as when 
playing a stroke at golf. Less frequently, vio- 
lent rotation of the tibia with the femur fixed 
may result in displacement of a cartilage. 

The cartilages move with the tibia in flexion 
and extension. In rotation the tibia rotates 
beneath the cartilages, one or other being fixed. 

During external rotation the external cartilage 
is fixed, and the internal is apt to slip through the 
gradually increasing gap that is formed between 
the tibia and the internal condyle of the femur. 

The reverse occurs during internal rotation ; 
but the external cartilage being smaller, rounder, 
and more mobile than the internal, is less 
frequently nipped between the bones when it 
slides into the gap. 

This injury rarely occurs in a perfectly 
normal joint, being commonest among those 
whose knee-joints are liable to have great 
strains thrown suddenly upon them, such as 
football players. 

Symptoms arid Diagnosis. — After a twist of 
the leg there is sudden and intense pain in the 
knee, often causing the patient to fall, with the 
joint fixed in the flexed position. The knee 
rapidly becomes swollen, and on movement 
being attempted the joint locks on extension, 
but can be flexed quite freely. On extension 
the pain is increased, and the patient may feel 
that something has become “ jammed in the 
knee. There is pain on pressure over the joint 
line, and a projection is often felt which may 
be slightly movable. In old-standing cases a 
clicking may be felt on flexing and extending 
the joint. If the detached end of the cartilage 
remains in the centre of the joint a depression 
may be felt in the position of the cartilage, but 
the diagnosis of this variety from a loose body 
presents considerable difficulty, especially if 
there be much effusion. 

Treatment. — In recent cases the cartilage 
should be replaced under an anaesthetic, if 
necessary. The procedure consists in flexing 
the knee completely, and then rotating the leg 
inwards or outwards according as the internal 
or external cartilage respectively be displaced. 
While rotation is maintained, suddenly extend 
the leg ; at the same time press the projecting 
edge of the cartilage into the joint. After 
reduction, rest on a splint and elastic pressure 
are necessary. If the patient will permit, a 
plaster-of-Paris case should now be applied, and 
the limb used as little as possible for several 
weeks. This method, which gives the best 
chance of cure short of operation, is rarely 
tolerated, and one has then to resort to a knee- 
cap to control the movements of the knee as 
much as possible while allowing the patient to 
go about. He should be warned to avoid any 
rotating movement of the limb, walking with 
his toes in if the internal cartilage has been 
affected, and out if the external. The knee-cap 
should be worn for three or four months. 


Recurrence is frequent from slight twists, 
and subsequently the cartilage is apt to slip out 
on the slightest provocation, thus interfering 
with an active life. These are the cases for 
operative interference. An apparatus such as 
Ernst’s may be tried, but it is often very irk- 
some and not always efficient. 

The operative procedure may consist in either 
suture or removal of the cartilage. The results 
of both are about equal, though probably 
removal is the better, because a cartilage which 
has been sutured may get loose again. Either 
operation may be performed through an incision 
over the joint line on one or other side, accord- 
ing to the cartilage affected. The incision ex- 
tends between the ligamentum patellae and the 
internal lateral ligament for the internal carti- 
lage, and between the ligamentum and biceps 
tendon for the external. The line of this 
incision in the capsule should be above the 
position of the cartilage. The detached portion 
of cartilage, which may be doubled over, is 
either placed in position and stitched to the 
fibrous capsule with catgut, or removed. It is 
advisable to explore joint for a possible loose 
body at the same time. The incision should be 
completely closed in layers. After-treatment 
consists in controlling the joint for five or six 
weeks, at first in bed with a posterior splint. 
When the wound has healed, use plaster-of- 
Paris or a moulded poroplastic splint. At the 
end of four weeks, movements should be com- 
menced, and the patient gradually allowed to 
walk with a bandage on the knee. Longer 
confinement is necessary after suture than after 
removal. 

Detachment of 2mrt of articular cartilage from 
the femur is an injury that may occur as the 
result of very slight violence. During flexion 
of the knee it is possible to produce a certain 
amount of internal and external rotation, and 
also some abduction and adduction, the knee- 
joint not being a simple hinge. If, when the 
knee is bent, the bones are pressed together 
with a lateral twisting, a portion of cartilage 
with spongy bone attached may be forced off’ 
the femur. This portion may become com- 
pletely loosened, and form a foreign body in the 
joint, or may remain hanging as a loose body ; 
in either case it should be removed. 

Rupture of p^osteHor crucial ligament may 
occur as the result of a violent blow on the 
anterior surface of the head of the tibia. The 
injury is followed by synovitis and subsequent 
weakness of the knee. On examination the head 
of the tibia can be slightly displaced backward 
into the popliteal space, when the knee is bent 
at right angles and the foot steady on the 
ground. For such a condition, supporting appar- 
atus should be worn for some months. 

Kneippism. See Curb {Kneipp Water 
Cure). 
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Knock-Knoo. See Deformities {Genu 
Valgwn) ; Hip-Joint, Injuries op {Coxa Vara, 
Results). 

Knots. See Clove Hitch ; Pregnancy, 
Diseases of Placenta and Cord {Knots on 
Co7'd) ; Beef Knot ; Staffordshire Knot ; etc. 

Koch Treatment.— The use of tuber- 
culin in the treatment of tuberculosis. 

Kocher’s Method. — A plan for the re- 
duction of a dislocated shoulder. See Shoulder, 
Diseases and Injuries of {Dislocations^ Treat- 
ment). 

Kocher’s Operation.— An operation 
for the radical cure of inguinal hernia {see 
Hernia, Radical Cure) ; also an operation for 
carcinoma of the tongue {see Tongue, CarcinoDuiy 
Treatment). 

Koenigf’S Rods. See Auditory Nerve 
and Labyrinth {Localisation of seat of Lesion 
prodncmij Nerve-Deafness ) . 

Koilonychia. — Spoon-nails, nails con- 
cave on the surface. See Nails, Affections of 
THE {Alterations in Curvature). 

Kola Nut. — The fruit of Sterculia acu- 
minata^ known also as gourou, kokkorokou, or 
bissy-bissy ; a native of the West Coast of 
Africa ; used as a digestive tonic, in diarrhoea, 
and in heart disease. 

Kolpo. See CoLPO. 

Komb6. — An African arrow poison, made 
from strophanthus {q.v.). 

KopftetanuS. — A special form of trau- 
matic tetanus in which the facial nerve is 
involved, causing facial paralysis in addition 
to trismus ; cephalic tetanus. See Tetanus 
{Clinical Features). 

Koplik’s Spots . — Red spots with bluish 
centres sometimes seen on the mucous membrane 
of the cheeks and lips before the cutaneous 
eruption of measles appears. See Measles 
{Sympto7ns). 

Korsakoff’s Syndrome . — A com- 
bination of symptoms, or Symptom-complex^ met 
with sometimes in chronic alcoholics in which 
there is loss of memory, pseudo-reminiscences ” 
(such as stories of people seen or journeys 
undertaken), and occasionally peripheral neuritis; 
psychosis polyneuritica. 

KbtSChenowa. See Balneology 
{Russia). 

Koumiss. — Fermented mare’s milk (lactic 
and vinous fermentation), easily digested in 
weak states (convalescence) and useful in 
phthisis. See Diet {Milk and its Products) ; 


Heart, Affections of Myocardium and Endo- 
cardium {Treatment^ Diet) ; Infant Feeding 
{Milk Preparations^ Koumiss) ; Invalid Feeding 
{Koumiss) ; Milk {Therapeutic Koumiss or 
Kumys). 

KOUSSO. — Also known as Cusso ; is obtained 
from the dried flowers of Brayera anthelmintica. 
It contains a neutral principle called Koussin, 
and tannic acid. Dose — \-\ 5. 

It is used as an anthelmintic for all kinds of 
tapeworm, administered in the form of an in- 
fusion. It is rarely prescribed in this country. 

Kra.-Kra. See Craw-Craw. 

Kramerias Radix. — Rhatany Root. 
The dried root of Kramer ia triaiulrn. It con- 
tains Rhatanhia-tannic acid, to which it owes 
its astringent properties. Preparations — I . 
Tinctura Krameriie. Dose — J-I 5. 2. Liquor 
Krameriae Concentratus. Dose — 3. 3. In- 
fusum Krameriie. Dose — J-I 5. 4. Extractum 

Krameria). Dose — 5-15 grs. 5. Trochiscus 
Krameriie. 1 gr. of the extract in each. 6. 
Trochiscus Krameria} et Cocanue. 1 gr. of 
the extract and ttV hydrochloride of 

cocaine in each. 

The extract is added to tooth powders as an 
astringent when the gums have a tendency to 
bleed readily. The powdered root may be in- 
sufflated to check cpistaxis. The trochisci are 
employed in relaxed conditions of the throat, 
and the infusion can be used as a gargle for 
the same purpose. Internally, krameria is ad- 
ministered as an astringent for the purpose of 
checking diarrhoea. It is of no value as a 
remote luemostatic. 

Kraske’s Operation. See^ Rectum, 
Diseases of {Cancer^ Treatment^ Excision of 
Rectum). 

Kraurosis. — An atrophic condition affect- 
ing the vulva characterised by drying and 
shrivelling (/cpavpo?, dry) of the parts, with 
pain in and irritation of them. See Vulva, 
Diseases of {Krau^'osis Vulva). 

Krause, Glands of. See Lachrymal 
Apparatus {Anatomy). 

Kreatin and Kreatinin. See 

Creatin. 

Kresamine.— An antiseptic preparation 
containing trikresol and ethylcndiamin (25 per 
cent of each) ; it has been used in skin diseases 
(as solution (J per cent) or ointment). 

K resol. See Urine, Pathological 
Changes in {Aromatic Substances). 

Kreuznach. See Balneology {Ger- 
many)] Mineral Waters {Muriated Waters 
containing Bromine and Iodine). 
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Krishaber’s Disease.— Vertigo with 
sensory illusions, cardiac irritability, etc. 

Krohne and Sesemann’s Ap- 
paratus. See An^ksthesia, General Physi- 
ology OP (Regulating Chloroform hihaler), 

Kromskop. — An apparatus for the re- 
production in colours of photographed natural 
objects (see Internaticnml Clinics, s. x., vol. ii. 
p. 1, 1900). 

Krypton. — A gas found in small quantities 
in the atmosphere. 

Kubel’s Method. — A method of esti- 
mating the amount of organic matter in water, 
from the amount of oxygen "required to oxi- 
dise it. 

Kubisagfari. — Endemic paralytic vertigo 
occurring in Northern Japan. 

KudOWa. See Balneology (Germany, 
Silesia). 

KusatSU. See Balneology (Jajmn, Std~ 
phvrous Thermal Waters). 

Kutubuth. — Melancholia with restless 
and inconsequent wandering to and fro ; an 
old term used by the Arabian physicians for a 
morbid mental state said to occur chiefly in 
the month of February. 

Kyestein. See Kiestein. 

Kyphosis. See Spine, Surgical Affec- 
tions OP (Kyphosis ) ; see also Chest, Defor- 
mities OF (in Kyphosis) ; Deformities (Cerebral 
and Spinal Paralysis ) ; Labour, Prolonged 
(Pelvic Deformities, Kyphotic ) ; Rickets (Clini- 
cal Features ) ; Syringomyelia (Symptofus, 
Kyphosis). 

Kythmos. See Balneology (Greece). 

Labia. — Lips (plural of labium), especially 
labia oris (lips of the mouth), and labia p>ndendi 
or labia vulvoe (margins of the vaginal orifice). 
See Generation, Female Organs of ( Vulva) ; 
Gonorrikeal Infection (Giidema of labia ) ; 
Hernia (Inguinal, Diagnosis, Labial Swellings) ; 
Pregnancy, Physiology (Changes in External 
Genitals ) ; Pruritus ; Puerperium, Physiology 
(Evidences of Recent Delivery ) ; Syphilis (Ac- 
quired, Primary Sore, Situation ) ; Uterus, Mal- 
formations OP (Hypertrophy of Labia Minora) \ 
Vulva, Diseases of. 

Labidometer. — An instrument for 
measuring the foetal head ; it consists of a pair 
of obstetric forceps with a graduated scale 
attached. 

Labio- . — In compound words labio- (from 
Lat. labium, a lip) means relating to the lips, 


e.g. labio-dental, labio-nasal, labio-glossal, labio- 
mental, etc. 

Labis , — The forceps (Gr. Aa/5t9, a forceps). 

Labitome. — An instrument for diminish- 
ing the size of the foetal head in cephalotomy ; a 
pair of cutting forceps or a cephalotome. 

Labium. See Labia. 

Labour. — This will be described in the 
following sections : — 

A. PHYSIOLOGICAL SECTION 

1. Physiology. 

2. Progress and Duration. 

3. Diagnosis and Mechanism. 

4. Management. 

5. Labour in Multiple Pregnancy. 

B. PATHOLOGICAL SECTION 

6. Precipitate and Prolonged Labour. 

7. Faults in the Passenger. 

8. Accidental Complications affecting Child 

only. 

9. Retention of Placenta. 

10. Post-Partum Hsemorrhage. 

11. Injuries during Labour. 

12. Operations. 

See also Achondroplasia (Clinical Features, 
Labour in Achondroplasic Dwarf) ; Asphyxia 
(Causes, During BirtK) ; Cocaine (fJses, in 
Lahou'i) ; Coccygodynia (Etiology, Traumatism 
in Labour) ; Fcetus ; Generation, Female 
Organs of ; Hypnotism (Obstetrical) \ Medicine, 
Forensic (Signs of Delivery)', New-born Infant ; 
Pregnancy, Diagnosis ; Pregnancy, Affections 
OP Generative Organs ; Pregnancy, Hemor- 
rhage ; Pseudo-cyesis ; Puerperium, Physiology ; 
Puerperium, Pathology (Puerperal Infectioji) ; 
Puerperium, Pathology (Puerperal Insanity). 

A. PHYSIOLOGICAL SECTION 


Physiology of Labour 

Definition . . . . . .154 

Causes of . . . . . .154 

Difficulties of . . . . .155 

Stages 155 

Factors — 

(1) Powers . . . . .155 

General Description . . .156 

Action in various Stages . .156 

(2) Passages . . . . .159 

Hard and soft . . . .159 

(3) Passenger . . . . .161 

(a) As a whole . . . 161 

(h) The Foetal Head . . 161 

Relation of Passenger to Passages . 162 


Labour may be defined as the separation and 
expulsion of the contents of the gravid uterus, 
and is the physiological termination of pregnancy. 
Causes of Labour. — The normal period of 
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human gestation is probably 273 days, as 
evidenced by the statistical records of Leuchardt 
and Leuwenwardt ; and the period of expulsion 
is conveniently calculated to occur at the tenth 
menstrual period missed, or 280 days from the 
first day of the last period. As is well known, 
this date is by no means exact, as it is impos- 
sible to determine in most cases the date of 
fertilisation of the ovum. 

The reason why labour should occur at a 
specific time has been attempted to be explained 
by many elaborate theories, each and all of 
which can be met by insuperable objections ; so 
it must still be considered as one of nature’s 
many mysterious secrets. 

The theories advanced may to some extent 
explain the causation of labour, but give no 
clue to its onset at a given time. Thus the 
researches of Friedlander, Leopold, and Kundrat 
have demonstrated that the penetration of 
multinucleated cells into the placental sinuses 
during the later months of pregnancy lead to 
coagulation of the blood, and to the formation 
of young connective tissue which obliterates the 
sinuses, and thus tends to increase the amount 
of venous blood in the remaining active portion 
of the placenta, which causes irritation and 
uterine contraction. 

Brown-Sequard has tried to show that the 
excess of COg circulating the veins of the gravid 
uterus, acts in a like manner. 

Others assert that labour is induced by a 
fatty degeneration of the decidua vera which 
predisposes to separation of the ovum and its 
subsequent expulsion, while some authors con- 
sider that there is an increasing irritability of the 
uterus with strengthening contractions, which 
ac(piire a special strength at the tenth menstrual 
period missed, and cause separation and expulsion. 

Doubtless there is much that is true in many 
of the theories advanced, and probably several 
acting in unison may account for the onset of 
labour, but it is needless to say that none give 
even the slightest evidence of why it normally 
occurs at a given time. Natural selection seems 
alone to direct us on reasonable lines. Children 
born before this period are puny and ill able to 
lead an independent existence ; while children 
born later are so large that their expulsion has 
incurred risks both for the mother and them- 
selves. By a process of heredity it will be 
evident that the survivor of the fittest, or the 
majority of survivors, will be born on the 273rd 
day of gestation, and will thus develop and fix 
a period which will represent the habitual period 
of human gestation, or, in other words, assure 
the onset of labour at a given time. 

Difficulties op. — In the human female labour 
is an extremely finely-balanced complex process, 
and thus as a rule requires many hours for its 
completion ; the smallest hitch in the normal 
mechanism tends towards indefinite delay and 
serious complications. 


The difficulty of labour in woman as compared 
with the lower animals is mainly to be accounted 
for by the difference in the pelvis and pelvic 
floor necessitated by the erect posture, although 
at the same time the comparatively large size 
of the foetal head must also be taken into 
account. As will be noted upon the description 
of the factors of labour, the passages through 
which the ovum has to pass are curved and 
irregular in shape, while the pelvic soft parts or 
floor are thick and compact to afford support to 
the abdominal and pelvic viscera. In the lower 
animals, on the other hand, the parturient canal 
is straight and regular, while the pelvic soft 
parts are lax and thin. If proof were wanting 
of the difficult nature of labour in woman, it 
is to be found in the marked thickness of the 
uterine wall as compared with that of the lower 
animals, which is evidence of the greater force 
recpiired for the expulsion of the contents. The 
difficulties and dangers of labour vary greatly 
in different types of the human race, and it may 
be generally stated that the higher the grade 
the more difficult does the process tend to 
become. This is probably due to the coexistent 
increase in the size of the fmtal head dependent 
upon intellectual development. The higher 
social grades of the same type seem also to have 
more difficult labour, as evidenced by the higher 
mortality ; this, though perhaps due to a slight 
extent to a similar cause, is doubtless exaggerated 
by the want of physical development. The 
expulsion of male children, from their larger 
size, is more difficult and dangerous than female 
children, the mortality to the mother being 
about 40 per cent greater. As is natural to 
expect, first labours are more difficult than 
subsequent ones, from the want of previous 
dilatation of the canal. 

Stages. — For the sake of description the 
period of labour is differentiated into three 
stages : — 

(1) The stage of preparation, from the com- 
mencement of pains till the full dilatation of 
the cervix, or, in other words, till the complete 
canalisation of the genital canal (1st stage). 

(2) The stage of expulsion of the child, from 
the full dilatation of the cervix till the birth of 
the child (2nd stage). 

(3) The stage of separation and expulsion of 
the placenta and membranes from the birth 
of the child till the birth of the secundines 
(3rd stage). 

Factors of Labour 

Embraced in the process we have to consider 
three factors, viz., the powers, the passages, 
and the passenger. The powers are threefold : 
(1) the uterine contractions, so-called primary 
powers ; (2) voluntary muscles, specially those 
of the abdomen, so-called secondary powers ; 
and (3) the weight of the ovum. 

Primary Poivers^ or UteHne Contractions . — 
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These must be looked upon as by far the most 
important factor in expulsion, in so far as they 
alone are able to complete the process as 
evidenced in cases of paraplegia and complete 
aneesthesia. In their action they are inter- 
mittent ; each contraction lasts for a period of 
from thirty to a hundred seconds, with a varying 
interval which is most regularly marked in the 
second stage. By means of this intermittency 
exhaustion of the mother is prevented, the 
placental circulation is not embarrassed, and 
accommodation of the passenger to the passages 
is favoured. Uterine contractions are purely 
involuntary, although they may be influenced 
mentally — a point of importance in the manage- 
ment of labour, in so far as we know that en- 
couragement stimulates, while on the other hand 
depression tends to diminish their action. 

Doubtless the centre of nervous stimulus 
lies in the sympathetic ganglia, although a 
spinal centre has been described in the lumbar 
enlargement of the cord and a cerebral centre 
in the medulla. It has been stated that the 
intermittency is due to paralysis of the terminal 
nerve filaments in the uterine wall, induced 
by contraction of the uterus, and probably 
influenced by the resulting anaemia. The con- 
tractions are usually associated with painful 
sensations, hence the common expression of 
“ pains ” applied to them. These painful sensa- 
tions vary in the different stages of labour. In 
the first stage they are of a cutting nature, 
while in the second stage they may be described 
as of a bearing-down, tearing character. Along 
with the temporary! contractions of the uterine 
walls and their intervening relaxation we have 
at the same time a permanent shortening of 
the muscular fibres, known as retraction. By 
this means not only are the individual fibres 
permanently shortened, but also there is a 
redistribution of their arrangement. 

We have thus in the action of the primary 
powers a double effect : (1) a temporary marked 
shortening of the individual fibres, “ con- 
traction ” ; and (2) a permanent slighter diminu- 
tion in length, “retraction.” 

Uterine contractions are not peristaltic. 

The Secondary Foivers. — As has already 
been stated, these are mainly supplied by the 
contractions of the abdominal muscles and 
diaphragm. They not only are of value in 
assisting the primary powers in their expulsive 
efforts, but also are beneficial in preventing the 
effects of excessive retraction, and maintaining 
the long axis of the uterus in the axis of the 
pelvic brim. Though not absolutely essential, 
their absence or impaired action seriously delays 
the completion of labour, a point of great 
practical importance in reference to the question 
of anaesthesia during parturition. To a great 
extent the secondary powers are reflexly 
stimulated to act, but at the same time their 
force is markedly influenced by mental control, 


the parturient being able to voluntarily assist in 
the expulsive efforts. 

The Weight of the Viscera. — This is a factor 
of very minor importance, but may have a 
slight effect when the patient is in the erect 
posture by assisting dilatation of the cervix. 
Thus the parturient should be encouraged to 
walk about during the first stage. 

Action of the Powers in the diffe7'ent Stages of 
Labour. — During the first stage the uterus is 
practically alone concerned in the dilatation of 
the cervix, and for a clear conception of the 
manner in which this is completed a general 
knowledge of the disposition of the muscular 
fibres of the organs is necessary. At full time 
the uterus is to be considered as consisting of 
three distinct portions, viz., the body, lower 
uterine segment, and cervix (see Fig. 1). They 
are in a general manner to be differentiated 
from each other by 
their relationship to 
the peritoneal invest- 
ment ; on the body 
the peritoneum is 
closely adherent, on 
the lower uterine 
segment it is loosely 
attached, while the 
cervix has practically 
no peritoneal cover- 
ing whatever. Of 
these three portions 
the body alone actu- 
ally contracts, and is 
to be considered a 

po W er • the lower fiq, i.— Diagram of full-time gravid 

ntprine RPP*mpnt, nnd uterus allowing main disposition 

ui^crinc segmenL anu proper; B, 

cervix are purely lower uterine segment (longi- 

passivc, and are in tudiual) ; C, cervix circular. 

truth passages. The muscular fibres of the body 
are irregular in their distribution ; those of the 
lower uterine segment are mainly disposed in a 
longitudinal direction, while in the cervix the 
disposition of the pelvis is mainly circular. 

With the onset of labour retraction of the 
body of the uterus commences. This is at first 
associated with the painless uterine contractions 
which are ever present during pregnancy. As 
the result of retraction the cavity of the body 
proper is permanently decreased in size, and 
the muscular wall at the same time becomes 
thicker. The retraction of the body pulls upon 
and lengthens the lower uterine segment, and 
through it upon the cervix. The cervix is thus 
pulled upon in an upward direction, and its 
passive circular fibres (commencing at the os 
internum) gradually yield from above down- 
wards, with the result that the canal of the 
cervix is dilated, and now forms part of the 
general uterine cavity which thus compensates 
for the diminution in the body proper (Figs. 
2, 3, 4). During this period the patient is 
usually unaware of any active changes occur- 
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ring, although she experiences a sensation of 
the uterine tumour having fallen somewhat; 
this is generally associated with a feeling of 
more easy respiration, which has been called the 
“ lightening ” before labour. Vaginal examina- 
tion at this stage will show the cervix to be 

shortened, but the 
os externum usually 
closed in primiparse. 

In due course 
uterine contractions 
become stronger 
and are associated 
with painful sensa- 
tions ; the patient 
now passes into the 
active first stage of 
labour. During 
this stage a similar 
though increased 
action of the uterus 
continues; the body 
proper contracts 

FIG 2,. -Full-time gravid uterus. retracts with a 
Pntnipara;, showing cervix closed. . 

The dotted line demonstrates corresponding in- 

crease in the trac- 
tion on the lower uterine segment, which re- 
sults in a slight lengthening of this portion of 
the uterus and a gradual dilatation of the os. 
Should there be difficulty in the dilatation of 
the cervix through rigidity or other causes, an 
increased strain is thrown on the lower uterine 
segment, which causes it to become more and 

more lengthened 
and correspond- 
ingly tliimied (see 
Rupture of Uterus, 
under Injuries 
DURING Labour). 
In consequence of 
the continued re- 
traction of the body 
proper with the as- 
sociated increased 
thickness of its 
walls, and at the 
same time the thin- 
ning of the lower 
uterine s e g m e n t, 
there is formed a 

Fig. 3. — Commencing dilatation of i- 

cervix before the actual onset of snarp line OI QC- 
labour pains ; stage of “lighten- marcatioil between 
ing ” before labour. ,, . 

these two portions 
of the uterus throughout its circumference ; 
this is known as the “retraction ring’' (Fig. 5). 
As is to be expected, the greater the retrac- 
tion and corresponding thinning of the lower 
uterine segment, the more marked does this 
ring become ; its detection, therefore, may be 
of much practical value as evidence of im- 
pending rupture. With the completion of the 
first stage and full dilatation of the os there is 
an entire absence of any constriction formed by 




stage with early dilatation of 
08 externum. 


the cervix. The uterus and vagina now form 
one smooth, continuous canal — “complete canal- 
isation.” During this stage but slight descent 
of the ovum occurs, 
the main effect hav- 
ing been the stripping 
of the cervix and 
lower uterine seg- 
ment off the lower 
pole. 

Full canalisation 
having been c o m- 
pleted, expulsion and 
descent of the ovum 
now take place, and 
the second stage of 
labour commences. 

The uterine force 
is now assisted by 

contractions of the 4.-Commencement of first 
abdominal and thor- 
acic muscles, and by 
their combined efforts the child is expelled. 
The combined force has been variously estimated 
at from 17 to 57 lbs. to the square inch. The 
direction of the applied forces is downwards and 
backwards in the axis of the brim of the pelvis. 

Third Stage . — 

For the completion 
of this stage both 
the primary and 
secondary powers 
are called into 
action, though not 
in combination. 

By contraction and 
retraction of the 
uterus the placenta 
and membranes 
are separated and 
expelled from its 
cavity, their fur- 
ther expulsion and 
birth to bo com- 
pleted by the un- 
aided action of the 
secondary powers. 

In the first stage there is exercised on the 
ovum by the contractions of the body of the 
uterus a general pressure, which is transmitted 
at right angles to its surface. The entire 
superficial area of the ovum is therefore acted 
upon, except the lower pole, which is in 
contact with the passive lower uterine segment. 
Pressure is by this means conducted through 
the ovum upon the lower uterine segment, 
which yields and lengthens ; at the same time 
the uterus retracts, and, by dragging on the 
cervix, opens up its canal ; into this the ovum 
bulges, and transmits pressure laterally on its 
walls, and thus assists in the further dilatation. 
Also, from the pulling-up of the cervix through 
retraction the cervix is further dilated, and the 



Fig. 5.— Gravid uterus towards end of 
first stage, showing A, body proper 
retracted ; B, lower uterine seg- 
ment lengthened ; and R, retrac- 
tion ring. 
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lower pole of the ovum separated from the 
uterine wall. As a result, the lower pole of the 
ovum is exposed and presents. This normally 
consists of the membranes and a quantity of 
contained liquor amnii, the so-called bag of 
forewaters. After full dilatation of the cervix 
the bag of fore waters usually ruptures. From 
the close adaptation of the soft parts of the 
pelvic canal around the presenting part (girdle 
of contact), the liquor amnii which surrounds 
the footiis in the uterine cavity is prevented 
from escaping en 'tiuisse along with the forewaters. 
During the subsequent stages of labour it 
escapes gradually. Its retention is of much 
value in preventing a complete moulding of 
the uterine wall to the body of the foetus, which 
would thus seriously compress the placenta and 
obstruct the circulation within it. 

Full dilatation of the cervix and rupture of 
the membranes, with escape of -forewaters, 
terminates the first stage, and descent of the 
foetus now commences. 

The duration of the first stage varies greatly. 
As can only be expected, it is normally much 
longer in primiparfe from want of previous 
dilatation. Calculating from the time when 
pains occur at fairly regular intervals of from 
five to seven minutes, the average first stage 
may be described as occupying eight to ten 
hours in a primipara, and five to seven hours in 
a multipara. 

Descent of the foetus now commences, and 
opposition is offered by the bony pelvis and 
pelvic floor. The former is overcome by a 
process of accommodation of the presenting part 
to the irregular passages, in the course of which 
a complicated though definite mechanism is 
undergone and described (see p. 174). This 
mechanism of accommodation is entirely due to 
the combined efforts of the powers and resilient 
pelvic floor. The presenting part is impelled 
downwards during the pains, and through the 
resiliency of the pelvic floor recoils after each 
contraction ceases. By this means a constant 
up-and-down movement is maintained, which 
favours and secures the transit of the presenting 
part through the most available channel. At 
the same time, by means of the pliability of 
the presenting part it becomes moulded, and 
thus adapted to the varying available space. 
The passage of the child through the compact 
pelvic floor is rendered possible by the mobility 
of its pubic and sacral segments. The former 
is drawn upwards by the retraction of the 
uterus, while the latter is forced downwards by 
the pressure of the advancing part, as if by a 
folding-door mechanism ; the door is thus opened 
up and the expulsion of the child facilitated. 

The descent of the foetus is almost entirely 
confined to the presenting head ; the breech or 
upper pole of the foetal ovoid may be found to 
be exactly at the same level when the head 
appears at the vulva as at the commencement 


of labour. This is explained by the pliability 
of the foetal ovoid, which, from the pressure 
exercised upon it from all sides except at its 
lower pole, is elongated by the straightening of 
its vertebral column (Figs. 6, 7, 8). After the 
birth of the head a short interval of rest occurs, 
after which contractions recur, and the body is 
expelled. The duration of the normal second 
stage may be said to average three hours in a 



Fig. 6. —Commencing labour, showing complete attitude 
of foetal flexion. 


primipara, and two hours in a woman who has 
previously borne children. 

During and after the expulsion of the foetus 
the tonic retraction of the uterus causes it to 
firmly compress the decreasing uterine contents. 
Thus, after the birth of the child the uterus 
closely surrounds the secundines (placenta and 
membranes). Intermittent uterine contractions 
continue, and cause their separation by dim- 
inishing the area of attachment, and after 
separation expel them into the vagina, from 
which they are forced by the unaided action of 
the secondary powers, and bom. The tonic 
retraction of the uterus permanently maintains 
the closure of the uterine sinuses at the site 
of the separated placenta, and thus prevents 
excessive hsemorrhage, while recurring inter- 
mittent contractions expel from the uterus any 
blood which may ooze. 

Separation of the placenta does not commence 
till after the birth of the child, and is attained 
by a process of what is known as detrusion. 
This consists in the extensive diminution of the 





LABOUR, PHYSIOLOGY OF 


169 


placental site by contraction, and retraction of 
the uterine wall to such a small area (4 in. x 4| in.) 



Fig. 7.— Labour, second stage, showing commencing 
straigiitening of foetus. 



Fig. 8.— Birth of head, showing extension of foetal ovoid. 

A, thinning of pelvic floor projection. 

that the placenta, though semi-elastic in con- 
sistence, is tom from its attachment. Detach- 


ment, as observed from a series of frozen 
sections of the third stage of labour, would 
appear to occur gradually from below upwards, 
and thus when completely separated the organ 
is expelled, doubled up in an elongated form, 
the entire process of separation and expulsion 
from the uterus being due to the same cause. 
Separation of the membranes from the body 
proper also occurs only during the third stage. 
They are partially detached in a similar manner 
to the placenta by diminution of their area of 
attachment through contraction or retraction 
of the uterus ; by this means they are thrown 
into a series of wavy ridges. Their complete 
separation is only attained by the traction of 
the placenta during its expulsion. 

The amnion and chorion are of different 
elasticity, and thus form ridges independently 
of one another, the intervening layer being 
stretched and lacerated. If strong adhesions 
exist, therefore, between the chorion and the 
uterine wall, it is no uncommon thing to have 
the amnion expelled entire with the placenta, 
leaving the entire chorion in ntero^ a condition 
very apt to be overlooked when examining the 
seciindines to ascertain their complete expulsion. 
The average duration of the third stage is about 
twenty minutes. 

After labour, retraction and contraction are 
so complete that no space exists in the uterine 
cavity; the uterine walls, which are to 
inches thick, are firmly apposed to one 
another. Occasionally a blood-clot, continuous 
with the thrombi in the vessels at the placental 
site, may be present. The post-partum uterine 
cavity from the external os to the fundus 
measures about inches. 

Passages 

The passages, for convenience of description, 
may be divided into hard and soft — the former 
are represented by the bony pelvis, and the 
latter by the lower uterine segment, cervix, and 
vagina. 

The bony pelvis, which forms the boundaries 
of the hard canal through which the uterine 
contents pass during labour, is restricted to 
what is known anatomically as the true pelvis. 
This, from its irregular shape, is difficult to 
describe so as to give a clear conception of its 
nature. For this purpose three planes may be 
drawn at different levels, the dimensions of 
which will serve to show the varying nature 
of the contour of the canal : (Fig. 9) the first, 
at the upper level, which is known as the brim, 
inlet, or superior strait ; the second, at the 
level of a line drawn from the middle of the 
symphysis pubis to the junction of the second 
and third sacral vertebrae, is known as the 
cavity; and the third, known as the outlet or 
inferior strait, from the lower border of the 
symphysis pubis to the tip of the coccyx. So 
as to estimate the irregular nature of the canal 
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the dimensions of each plane are determined 
by measuring the antero-posterior, the trans- 
verse, and oblique diameters. 

The antero-posterior or conjugate diameter at 



Fig. 9. — Vertical mesial section of bony pelvis, showing planes 
at which measurements are taken (1, 2, S), and angles of 
plane of brim 60“ and outlet 11“. 

the brim extends from the upper border of the 
symphysis pubis to the sacral promontory, and 
measures 4 inches ; at the second plane (cavity) 
it measures 4^ inches ; and at the outlet, with 
the tip of the coccyx firmly pushed back, it is 
5 inches in length. 

The transverse diameter of the brim is 
measured at the widest distance between the 
iliac bones, and measures 5 inches. In the 
cavity it is 4| inches, and at the outlet, from 
one ischial tuber to the other, its dimension 
is 4 inches. The two oblique diameters of the 
brim are taken from the sacro-iliac joint on 
one side to the ilio-pectineal eminence on the 
opposite side, and are called right and left 
respectively, according to the joint from which 
they are taken. They measure 4J inches. In 
the cavity and at the outlet they are measured 
parallel to those at the brim, and are of the 
same length, viz., 4^ inches. 

In considering the diameters of the pelvis as 
a whole (see table), it will be noted that the 
conjugate from above downwards is increased 
by an inch, the transverse is decreased by 
an inch, while the obliques remain the same 
throughout. 

Table 

Conjugate. Oblique. Transverse. 
Brim . . 4 4J 5 

Cavity . . 4^ 4| 4| 

Outlet . . 5 4| 4 

Another internal diameter which is of much 


practical value remains to be described, viz., 
the diagonal conjugate. It is measured from 
the lower border of the symphysis pubis to the 
sacral promontory, and is 4f inches. It is of 
importance as being a measurement which can 
be readily taken by the examining finger, and 
from which by the subtraction of three-quarters 
of an inch the length of the conjugate of the 
brim (conjugata vera) can be estimated. 

In a general description of the normal pelvis 
the brim is considered as heart-shaped. The 
cavity, as the diameters show, is circular, while 
the outlet is diamond-shaped. 

In the erect posture the plane of the pelvic 
brim forms an angle of 60“ with the horizon, 
the sacral promontory is about inches higher 
than the upper border of the symphysis pubis. 
Without the soft parts the plane of the outlet 
forms an angle of 11“ with the horizon ; the tip 
of the coccyx being about half an inch higher 
than the lower border of the symphysis pubis. 
With the soft parts in dtu the plane of the 
outlet is very materially changed. 

In the measurement of the pelvis there are 
three external diameters which are of practical 
importance : — The external conjugate from the 
spine of the last lumbar vertebra to the upper 
border of the symphysis ; it is 7 ^ inches, and 
is of value in estimating the true conjugate. 
The interspinous diameter from one anterior 
superior iliac spine to the other (9^ inches), and 
the intercristal, between the widest portion of 
the iliac crests (10^ inches), are of more value as 
regards their comparison with each other than 
in the estimation of their actual length. Under 
normal conditions the interspinous should be at 
least an inch less than the intercristal ; any 
approximation between them is indicative of 
flattening of the iliac bones, a condition usually 
met with in rachitic pelvic deformity (see 

p. 216). 

The soft structures within the pelvis modify 
to a greater or less extent its various diameters ; 
this is most evident at the outlet, which is filled 
by the pelvic floor. The pelvic floor may be 
described as a thick, compact, musculo-mem- 
branous diaphragm traversed by three slit-like 
canals — the vagina, rectum, and urethra. The 
former, which mainly is concerned in parturi- 
tion, traverses the floor in the erect female at 
an angle of 60“ to the horizon, or, in other 
words, parallel with the plane of the pelvic brim. 
On its external or skin aspect the pelvic floor 
bulges in a convex manner beyond the plane 
of the bony outlet to the extent of nearly 
3 cm. j this is described as the pelvic floor 
“ projection ’’ (Fig. 8). 

For descriptive purposes the floor may be 
considered as composed of two segments, divided 
from one another by the transverse vaginal slit, 
and known respectively as the anterior or pubic 
segment and the posterior or sacral segment. 
The former consists of the anterior vaginal wall. 


LABOUR, PHYSIOLOGY OF 


161 


bladder, urethra, and retropubic fat, is loosely 
attached to the bony canal, and is freely movable. 
The latter consists of the posterior vaginal wall 
and structures posterior to it, is firmly attached 
and less mobile — features of the greatest value 
in considering the method by which this seem- 
ingly impenetrable barrier to the passage of the 
child is overcome during labour. 

Viewed as a whole the parturient passage may 
be considered as a bony canal merely lined by 
soft structures in its upper half, but from the 
thickness and consistency of these soft structures 
in its lower half materially modified by them as 
regards direction. As has already been stated, 
the plane of the pelvic brim and direction of 
the vagina respectively form an angle of 60^* 
with the horizon, and are thus parallel; the 
axis of the brim and direction of the vaginal 
canal which forms the exit through the outlet 
must, therefore, be at right angles. Before 
expulsion of the uterine contents can be accom- 
plished, therefore, a curved path must be 
traversed equivalent to half a circle. This 
curvature of the pelvic canal is described as the 
“curve of Cams,” or axis of the pelvic canal. 
For clinical purposes the axis of the inlet may 
be roughly considered as the direction of a line 
drawn from the umbilicus to the tip of the 
coccyx. 

Third Factor. — The Passengers. — These are 
represented by the foetus, placenta, and mem- 
branes, and liquor amnii. 

The Passenger 07' Ovum . — For descriptive 
purposes the ovum may bo divided during 
labour into three parts : (1) The free or present- 
ing part, which can be felt by the examining 
finger. (2) The obstructed part, which is in 
contact with the girdle of resistance, that is to 
say, the portion which is in contact with the 
genital canal ; in the first stage the girdle of 
contact is formed by the cervix, and in the 
second stage by the vagina which lines the bony 
pelvis. (3) The part which is directly acted 
upon by the powers, and lies above the girdle of 
resistance. As a whole the ovum when entire 
is of an ovoid shape, and under normal circum- 
stances the lower end of the ovoid is the smaller ; 
by this means it is accommodated to the normal 
ovoid contour of the uterine cavity. After 
rupture of the membranes the foetus alone is 
to be considered ; this also, from the marked 
flexion of its parts upon one another, is of an 
ovoid shape, the smaller end of the ovoid being 
the cephalic extremity. This accounts for the 
frequency of cephalic presentations, 96 per cent ; 
the foetal ovoid conforming with the shape of 
the uterine cavity (Fig. 2). Though forming 
the smaller end of the fmtal ovoid, the foetal 
head in itself forms the largest and least com- 
pressible portion of the uterine contents, and, 
as has already been stated, is the portion of the 
foetus which offers the greatest difhcidty to 
expulsion. This is not merely from the size of 
VOL. V 


its diameters, but also from the fact that it is 
less compressible. Its incompressibility, how- 
ever, is not absolute ; the bones are incompletely 
ossified, and offer between them membranous 
interspaces, so-called sutures, which allow of a 
considerable amount of overriding or moulding 
as it is called. 

The bones of the cranial vault — occipital, 
frontal, and parietal — are separated from one 
another by one longitudinal and two transverse 
sutures, respectively named sagittal, lambdoidal, 
and coronal. Where the sutures cross each 
other, membranous interspaces of considerable 
dimensions are present, and are called fonta- 
nelles ; thus where the sagittal and lambdoidal 
sutures meet is the posterior fontanelle, and 
where the sagittal intersects the coronal the 
anterior fontanelle or bregma (Fig. 10). 

The posterior fontanelle is triangular in shape, 
and has three sutures running from it. The 
I. 



Fio. 10.— Diagrams of fcetal head, showing sutures and dia- 
meters. B, Anterior fontanelles : I. longitudinal and ver- 
tical sutures ; II. transverse sutures. 

anterior fontanelle is larger than the posterior, 
lozenge-shaped, and has four sutures entering 
into its formation. The space between the 
anterior and posterior fontanelles, and bounded 
laterally by the parietal eminences, is known as 
the vertex. The regions of the head are the 
occiput, vertex, brow or sinciput, and face. 

Diameter'S. — For practical purposes a series of 
measurements of the foetal head, known as 
diameters, are taken ; these may be tabulated 
as longitudinal, transverse, and vertical. 

A. Longitudiiml, — Occipito-mental, from the 
chin to the occipital protuberance, 5 inches. 
Occipito-frontal, from the glabella or root of 
the nose to the occipital protuberance, 4 J inches. 
Suboccipito-bregmatic, from the anterior angle 
of the anterior fontanelle to the junction of the 

11 
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occiput with the neck, 4 inches. This diameter 
may be shortened almost half an inch by taking 
the measurement from the posterior angle of the 
bregma, a point of importance in the movement 
of flexion in the mechanism of labour, which see 
(p. 174). 

B. Transverse , — Biparietal, joining the pari- 
etal eminences, inches. Bitemporal, between 
the widest points of the coronal suture, 3 inches. 
Bi frontal, the widest part of the head anteriorly, 
2i inches. 

C. Vertical, — Fronto- mental, from the chin 
to the upper part of forehead, 3 inches. 
Trachelo-bregmatic, from the foramen magnum 
to the bregma, 3 inches. 

The circumference of the head in the occipito- 
mental plane is 16 inches, in the occipito-f rental 
plane 14 inches, and in the suboccipito-breg- 
matic plane from 11 to 12 inches. 

As a whole the footal head is wedge-shaped ; 
viewed from above, it slopes away forwards 
from the parietal eminences and back to the 
occiput. 

During labour the diameters of the head are 
considerably diminished by the overriding of 
the bones, equitation. The occiput passes 
beneath the parietals, and the posterior parietal 
bone is driven beneath the anterior. 

From the measurements of the fcetal head it 
will be seen how closely they correspond with 
the available capacity of the bony parturient 
canal, and how finely balanced, therefore, must 
be the mechanism to allow of expulsion through 
its lumen. 

As has already been shown (see “Foetus,’^ 
vol. iii.), the foetus lies in a membranous sac, 
surrounded by liquor amnii, and attached to 
the uterus by the placenta and umbilical cord, 
through which it derives its nourishment and 
oxygen, and excretes waste products. 

As the foetus forms by far the largest portion 
of the ovum, its expulsion is undoubtedly the 
main feature in the mechanism of labour. It 
has, therefore, to be closely studied : Ist, as 
regards the manner it is disposed in the uterine 
cavity at the onset of labour; and, 2nd, with 
reference to the measurements of the largest 
diameters which pass through the parturient 
canal during labour, the foetal head. 

Disposition^^ of Foetus in By this is 

meant the general relation of the foetus as a 
whole to the uterine cavity. This embraces (a) 
the relation of the foetal parts to one another, 
“ attitude ” of the foetus ; {h) the relation of the 
long axis of the foetus to the uterine cavity, 
with special reference to the most dependent 
part or ‘‘presentation” of the foetus; and (c) 
the relation of the presenting part to the 
parturient canal, “position” of foetus. The 
“ attitude ” of the foetus is one of almost complete 
flexion. The head is flexed on the chest so 
that the chin is in contact with the sternum ; 
the vertebral column is bent on its ventral 


aspect, and the thighs, knees, and elbows are 
all acutely flexed. By this means the foetus 
forms an ovoid, and occupies the least possible 
space, and at the same time is a compact mass 
which is acted upon by the powers during ex- 
pulsion to the greatest advantage. Such a 
marked degree of flexion is obtained that the 
length of the foetal ovoid in utero is barely half 
of the actual length of the child when born. 
Thus a full-time child of 20 inches measures in 
utero scarcely 10 inches from pole to pole. The 
cephalic extremity or pole is the smaller (Fig. 2). 

In its disposition in utero the long axis of the 
foetal ovoid naturally corresponds to the long 
axis of the uterine cavity, which is usually 
vertical. Thus one or other pole of the foetus 
usually presents. In over 96 per cent of cases 
the cephalic pole presents ; this is due to the 
accommodation of the foetal ovoid to the uterine 
ovoid, the smaller end of the ovoid uterine 
cavity being normally the lower (Fig. 2). In 
3 per cent of full-time labours the podalic 
extremity or breech of the foetus presents ; in 
these instances the change of presentation is 
probably due to some change either in the foetal 
ovoid or in the shape of the uterine cavity. In 
less than *5 per cent the foetus lies transversely 
in the uterus (shoulder presentations). 

The relation of the presenting part to the 
parturient canal, so-called “position,” varies 
considerably before the onset of labour. In 
vertex presentations the different positions are 
named according to the situation of the occiput. 
Under normal conditions the longest diameter 
of the vertex (occipito-frontal) lies in one or 
other oblique diameter of the brim ; thus the 
occiput may be to the front or back, either on 
the left or right side. Four positions are thus 
described, viz., left occipito- anterior, right 
occipito- anterior, right occipito -posterior, and 
left occipito-posterior — the first, second, third, 
and fourth positions of Naegele in the order 
named. The relative frequency of these posi- 
tions is L.O.A. 65 per cent, R.O.A. 10 per cent, 
R.O.P. 20 per cent, L.O.P. 5 per cent. It will 
then be seen that in 85 per cent of vertex 
cases the occipito-frontal diameter lies in the 
right oblique diameter of the pelvis, and 65 per 
cent with the occiput forwards. This is 
accounted for by the fact that the right oblique 
is the most available diameter of the pelvic 
brim, the left oblique being encroached on by 
the full sigmoid flexure of the colon. That the 
occiput is so frequently forwards is to be ex- 
plained by the accommodation of the foetal 
ovoid to the uterine ovoid, the convex back of 
the foetus becoming accommodated to the mark- 
edly concave anterior aspect of the uterine cavity. 
From its frequency, therefore, the normal pre- 
sentation and position is the vertex L.O.A. 

Further reference to the position^ presentation,^ 
and attitmle of the foetus will be found on p. 169 
et se<f. 
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Stages and Duration of Labour 
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The process of labour is divided into three 
stages : the first stage, or ^ttuje of dilatation ; 
the second stage, or sta^e of expulsion ; and 
the third stage, or placental stage. Further, 
for clinical purposes it is convenient to include 
an additional stage — the premonitory stage^ in- 
asmuch as labour is ushered in by a train of 
symptoms and physical signs of sufficient 
definiteness to warrant such an addition. 

The Premonitory Stage. — Duration . — The 
premonitory stage of labour is most irregular, 
both in the time of its onset and the degree of 
its symptoms. As a rule the symptoms first 
show themselves one or two days before labour 
— properly so-called — starts. In primipara3 the 
symptoms are well marked ; in multipara) they 
may be slight or even entirely absent. 

Phe7wmena . — The principal phenomena associ- 
ated with this stage are as follows : — 

(1) The Occurrence of False Pains. — The 
commonest phenomena of commencing labour 
consists in the occurrence of irregular pains, 
distributed over the abdomen generally. These 
pains, which may be considered as amplifications 
of the painless contractions of the pregnant 
uterus, are known as “false pains’^ or dolores 
pi'esagientes. They occur at widely separated 
intervals, and are distinguished from true 
labour pains by their irregularity, and by the 
fact that they are felt over the abdomen gener- 
ally and not in the back. 

(2) The Descent of the Fmtal Head into the 
Pelvic Cavity. — This sign is of value in multi- 
pane, as in their case the head does not as a 
rule descend until about the commencement of 
the first stage. In primipara), on the other 
hand, it is valueless, as in them the fmtal head 
can, as a rule, be found in the pelvic cavity 
during the last three weeks of pregnancy. It 
must also be borne in mind that descent of 
the head may be prevented by disproportion 
between its size and the size of the pelvic 
brim or cavity, or owing to some intra-uterine 
obstruction to the descent. The commonest 
causes of disproportion are contracted pelvis, 
mal-presentations of the head, hydramnios, and 
tumours growing from or occupying the pelvis. 
The commonest causes of intra-uterine obstruction 
are low situation of the placenta, hydramnios, 
twins, and myomata obstructing the cervical 
canal or lower uterine segment. 

(3) Partial Dilatation of the Cervical Canal. 
— The changes which occur in the cervix during 
this stage differ in the case of primipane and 
of multiparie. In primiparte, the internal os 
usually commences to dilate at the beginning 


of labour, while the external os may remain 
closed for some time after labour has started. 
In multipara), on the other hand, the external 
os is as a rule dilated for some days before 
labour starts ; and, in some cases, the internal 
os may share in this dilatation, though, as a 
rule, its dilatation commences during this period. 
In both primipara) and multipane, the opercu- 
lum or plug of mucus which fills the cervical 
canal is expelled 

(4) Swelling of the Vulva. — A slight degree 
of swelling of the vulva very constantly occurs. 
It is due to the increased obstruction offered 
to the return of blood, owing to the pressure 
exerted upon the veins by the descending head. 

(5) The Occurrence of a Blood-stained Dis- 
charge. — The discharge or show — as it is 
generally termed — which occurs at this period 
consists of viscid mucus from the cervix, and a 
small quantity of blood ; it is probably closely 
connected in its quantity and onset with the 
commencement of dilatation of the cervix. 

The falling of the fundus of the uterus is 
sometimes given as one of the phenomena of 
this stage. At the end of the thirty-sixth week 
the fundus reaches to the ensiform cartilage, 
while at the commencement of labour it is 
found to be midway between the ensiform 
cartilage and the umbilicus. As, however, 
this change gradually occurs during the last 
three or four weeks of pregnancy, it can hardly 
be considered as one of the symptoms of this 
stage. 

Diagnosis. — It is by no means easy in all 
cases to determine whether the patient has 
reached the premonitory stage of labour or 
not. It is a question which frecpiently can 
only be settled by carefully looking for the 
various symptoms and physical signs which 
have been described. The fixity of the head 
is a tolerably reliable guide in multipara), if 
it is present ; on the other hand, it is of no 
value in primipane. If the head is not fixed, 
and other signs point to the likelihood of the 
patient being in labour, an attempt must be 
made to ascertain if there is any cause suffi- 
cient to prevent such fixation. The occurrence 
of irregular pains is sometimes deceptive, as 
they may be due to flatulence, etc. A con- 
siderable degree of dilatation of the cervical 
canal is a tolerably certain sign. Slight dilata- 
tion, on the other hand, is but of a negative value. 

First Stage. — Duration. The first stage, or 
stage of dilatation, commences with the onset of 
true uterine contractions, and ends with the 
full dilatation of the os and the rupture of 
the membranes. Its average duration is in 
primiparic from eleven to twelve hours, in 
multipane from six to eight hours. 

Phenoinena . — The chief phenomena of the 
first stage are — the uterine contractions, the 
taking up and dilatation of the cervix, and the 
rupture of the membranes. 
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The contractions of the uterine muscle fibres, 
or the “labour pains” as they are generally 
termed, are involuntary, occur intermittently, 
cause a varying degree of pain, and sweep over 
the organ as a peristaltic wave. The effect of 
a contraction upon the shape of the uterus is to 
cause a diminution of the transverse diameters, 
and an increase in the longitudinal diameters 
and in the thickness of the walls ; the effect 
upon the cavity of the uterus is to cause a 
diminution in the size of the latter. The result 
of this diminution is to cause increased pressure 
upon the ovum, and, as the latter is incom- 
pressible, to force it in the direction of least 
resistance. Various factors combine in making 
the region of the internal os the area of least 
resistance to the advance of the ovum, and 
consequently the lower pole of the ovum tends 
to advance in this direction. The duration of 
a contraction is from three to ten' seconds, and 
the interval between two contractions may at 
the commencement of labour be an hour or 
more, while, as the second stage approaches, 
they may occur every ten to twenty minutes. 

While the uterine contractions are at work 
intermittently diminishing the size of the uterine 
cavity, there is another change taking place 
in the fibres which results in the permanent 
diminution of the cavity. This is the occur- 
rence of retraction, and, as it is a most im- 
portant process, it is well to devote a few lines 
to a description of it. The uterus consists of 
two distinct regions or segments — the upper 
uterine segment and the lower uterine segment. 
The upper segment — whose main function is to 
expel the foetus — contains the contractile fibres 
of the uterus ; the lower segment — whose main 
function is to expand in order to allow the 
passage of the fmtus — contains but a very small 
proportion of contractile fibres, and so may be 
regarded as the non-contractile segment of the 
uterus. The junction between the two is known 
as the contraction ring, or sometimes as the ring 
of Bandl. The latter term, however, implies 
the acceptance of Bandl’s theory as to its origin, 
and unless we are prepared to accept this, it is 
better to use a term which does not tie us to a 
fixed theory. At the commencement of labour 
the contraction ring is situated slightly above 
the internal os, and during the whole labour it 
is rising progressively higher on the uterus, so 
that — in an extreme case where some obstruc- 
tion to delivery existed, and labour was conse- 
quently much prolonged — the contraction ring 
might be found at the region of the umbilicus. 
The gradual rising of the ring upwards is 
associated with an equally gradual thickening 
and shortening of the upper or contractile seg- 
ment, and a similar thinning and lengthening 
of the lower segment. This change is the effect 
of retraction, and retraction itself may be 
described as a process by which the muscle 
fibres do not return to their full length after 


each contraction, but remain slightly shortened. 
There is probably also an actual change of 
position of the fibres, at least in their relation- 
ship to one another ; so that those which at the 
commencement of labour were lying end to end, 
after some little time lie with their ends over- 
lapping, and after a longer time may even lie 
side by side. The retraction of the fibres always 
occurs tow^ards the fundus, or, in other words, 
the contraction ring always tends to move 
upwards towards the fundus. The ring can be 
felt through the abdominal wall, as a depression 
running obliquely across the uterus, in those 
cases in wdiich labour has been very strong or 
unduly prolonged. In normal labours it can 
rarely be felt, as it does not rise sufficiently 
high above the symphysis pubis. It is most 
essential to be able to recognise the presence of 
the contraction ring, as it furnishes an absolute 
indication of the effect of the uterine contraction 
upon the uterine wall. 

The taking up and the dilatation of the cervix 
are the essential phenomena of this stage, as is 
shown by the name usually given to it — the 
stage of dilatation. The taking up of the cervix 
is the tenn applied to the process by which the 
cervical canal is made continuous with, and so 
part of, the lower uterine segment. The extent 
to which this process occurs differs in primiparaj 
and in multiparaj, as will be seen by reference 
to the diagrams. 

In primipara3, at the commencement of labour 
the cervix is long, and presents more or less 
its original outline, having both the external 
and the internal os closed. The first step con- 
sists in the dilatation of the internal os, then of 
the supra-vaginal portion of the cervical canal, 
and then of the infra-vaginal portion. As soon 
as this last has occurred the taking up of the 
cervix is complete, and the uterine and cervical 
cavities are continuous. The os externum, 
which now forms the uterine orifice, is still 
undilated. 

In multipara), on the other hand, at the com- 
mencement of labour the external os is as a rule 
sufficiently dilated to admit one or two fingers, 
and the cervical canal is somewhat everted as 
the result of former lacerations, etc. Conse- 
quently, when we examine vaginally the finger 
passes through the external os, and first is 
obstructed by the internal os. As soon as 
labour commences the internal os dilates, and 
also the supra-vaginal portion of the cervical 
canal. This as a rule completes the degree of 
taking up of the cervix which occurs, and the 
remainder of the cervix, i,e, the lower portion 
and the already somewhat dilated os externum, 
retracts synchronously when the time comes for 
the uterine orifice to dilate. The result of this 
difference between primiparse and multiparee, is 
that in the former when the taking up of the 
cervix is complete, the uterine orifice is encircled 
by extremely thin, paper-like edges, formed by 
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the borders of the original os externum alone. 
In multiparse, on the other hand, the uterine 
orifice is surrounded by blunt, comparatively 
thick edges, formed by the portion of the 





practically continuous, the cervix is said to be 
fully dilated. 

The final phenomenon of the first stage is 
the rupture of the membranes. This event, 
which is due to the loss of support ex- 
perienced by the membranes owing to 
the retraction of the cervical walls, usu- 
ally synchronises with the full dilatation 
of the os. In certain cases, however, 
owing to a failure of adaptation between 
the presenting part and the lower uterine 
segment, the membranes at an early 
period in the first stage have to with- 
stand the full force of the uterine con- 
tractions, transmitted to them through 
the liquor amnii, and consequently rup- 
ture almost at once. In such cases all 
the liquor amnii escapes with a rush, an 
occurrence which never happens under 
normal circumstances, when there is 
duo adaptation between the presenting 
parts and the lower uterine segment. 
In these cases, only the li(|uor amnii in 
front of the head escapes, as the re- 
mainder is dammed up by the present- 


Fig. 11.— Diagrammatic representation of the manner in which the cervix is mg part. 

taken up in the case of a primipara. OB, os externum ; 01, os internum ; (Joymtitllfional Svmvtovis The 

CR, contraction ring. (Schroeder.) ' ' ' ^ ^ 


con- 


cervical wall which has not been taken up, as 
well as by the margin of the os externum. 

As soon as the taking up of the cervix is 
complete, the next step is the dilatation of 
the uterine orifice. This is brought about by 
the downward pressure of the advancing ovum 


stitutional symptoms of the first stage 
are very slight. At the commencement the 
patient in many cases pursues her ordinary 
occupations, save when a pain occurs. As the 
stage advances, the pains become more fre- 
(jnent and of longer duration. The pulse and 
temperature arc as a rule unaftected, save for a 
slight increase in frecpiency in the rate 
of the former during a pain. Gastric 
disturbance associated with vomiting is 
of common occurrence, especially to- 
wards the end of the stage. 

Di(i,(/ 7 iosis . — As a rule, it is easy to 
determine the onset of the first stage. 
All the symptoms which have been 
given under the premonitory stage are 
present, but are more marked. The 
painless contractions of the utei’us dis- 
appear and are replaced by painful con- 
tractions. The latter can be recognised 
by laying the hand flat upon the abdomen 
of the patient, and determining the fact 
that the onset of a pain is associated with 
an easily perceptible hardening of the 
uterine muscle. The character of the 
pains serves to distinguish between the 
first and the second stage, oven without 
going into the determination of the condi- 

Fig. 12. — Diagrammatic representation of the manner in which the cervix is tion of the cervix and of the membranes, 
taken up in the case of a multipara. OE, os externum ; 01, os internum ; 
eder.) 





CR, contraction ring. (Schroeder.) 

and by the gradual retraction upwards of 
the remainder of the cervix. As soon as this 
retraction is so complete that all traces of 
cervical projection have disappeared, and the 
vaginal and uterine cavities have become 


In the first stage the pains are consti- 
tuted solely by involuntary contractions 
of the uterine muscle fibres ; in the second stage, 
as will be seen, the patient accompanies each 
uterine contraction by voluntary contractions of 
the abdominal muscles — bearing down, as it is 
termed. (For Management, see p. 193.) 
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Second Stage. — Duration , — The second stage, 
or stage of expulsion, commences with the full 
dilatation of the os and the rupture of the 
membranes, and ends with the expulsion of the 
child. Its average duration is from one to two 
hours in primiparie, and from ten to fifteen 
minutes in multiparfe. 

Phenomena . — The chief phenomena of the 
second stage are the continuance of involun- 
tary contraction and retraction of the uterus, 
the addition of voluntary contraction of the 
abdominal muscles, and the consequent expulsion 
of the foetus. 

The nature of the uterine contractions 
remains unchanged, save that they become 
more violent, and last for a longer time. The 
interval between them is also lessened. They 
vary in length from thirty to sixty seconds, and 
occur every five to seven minutes up to the 
actual time of expulsion, when they are almost 
continuous. Retraction of the muscle fibres 
also continues ; and its importance is now seen, 
as it enables the uterus to reduce the size 
of its cavity to suit its lessening contents. 
The voluntary contractions of the abdominal 
muscles impart to the second stage pains their 
expulsive character. As each contraction com- 
mences, the patient fixes her diaphragm by 
closing the glottis after a deep inspiration, and, 
contracting her abdominal muscles to the utmost, 
brings all the force she can to bear upon the 
uterus and its contents. The reason that these 
voluntary expulsive efforts do not occur during 
the first stage is obvious. At that time, the 
undilated cervical canal offers a bar to the 
advance of the uterine contents, and hence the 
effect of the contraction of the abdominal 
muscles is merely to drive the entire uterus 
downwards into the pelvis without in any \vay 
furthering the expulsion of the ovum. In the 
second stage, this obstruction is removed, and 
the compression of the uterus by the contrac- 
tions of the abdominal muscles materially 
assists in hastening the delivery of the foetus. 

The expulsion of the foetus commences as 
soon as the membranes rupture. The pre- 
senting part is driven downwards through the 
vagina until it reaches the perineum, where 
there is usually some little delay. Then as 
each fresh contraction occurs, the presenting 
part advances a little, and can be seen at the 
vulva separating the labia ; and as the con- 
traction passes off, it again recedes into the 
vagina. Finally, it descends so far that it does 
not recede, and then the next contraction will 
in all probability cause its expulsion. As the 
presenting part is passing over the perinseum, 
the pain caused is so severe that the patient is 
compelled to cry out. This act, by opening the 
glottis, checks all efforts at bearing down, and 
so slows expulsion. In this way a longer time 
is given to the perineum to dilate, and the 
tendency to laceration is diminished. 


The necessary dilatation of the vagina, vulva, 
and perineum is permitted by the softening 
these tissues undergo as the result of serous 
infiltration of the connective tissue. This is 
due, first, to the active hypera3mia of the 
vessels which occurs during labour ; and 
secondly, to the fact that the return flow of 
blood being obstructed by the pressure exerted 
upon the veins by the presenting part, there is 
a consequent increase of intra-vascular tension. 

Constitutional Symptoms . — The constitutional 
symptoms of the second stage are more marked 
than arc those of the first, owing to the fact 
that the uterine contractions are stronger, and 
that the descent of the foetus through the vagina 
increases the patient’s suffering. The frequency 
of the pulse-rate and of respiration is increased 
during the pains, and profuse sweating may 
occur. As the foetus presses more and more 
upon the rectum, the patient experiences a 
strong desire to go to stool, although there is 
usually nothing in the bowel to evacuate. 

Diagnosis . — The diagnosis of the onset of 
the second stage can, as has been mentioned, 
be made by the change in the character of the 
pains. Further, the patient herself, or her 
attendants, can usually inform us whether the 
membranes have ruptured or not, so obviating 
the necessity of making a vaginal examination. 
If the latter is made, the fact that the cervical 
canal is fully dilated can be determined. 

The progress which the foetus is making 
through the vagina can be determined by 
abdominal palpation or by vaginal examination. 
By the assistance of the former we can follow 
the progressive descent of the presenting part 
by noting the rate at which it travels down- 
wards behind the symphysis. In the early part 
of the second stage, the height above the 
symphysis of some portion of the presenting 
part — for instance, the chin in vertex presenta- 
tions — can be measured in finger-breadths. As 
labour advances, the portion which we have 
taken for our guide will be found to approach 
the level of the symphysis, and then to sink 
below the latter. The rate of advance can then 
be followed by sinking the finger-tips into the 
true pelvis ; while by the time we can no longer 
reach the chin even in this manner, the present- 
ing part will be pressing upon the perineum, 
and almost or quite visible from below. If a 
vaginal examination is made in order to de- 
termine the progress of the presenting part, a 
gradual diminution in the distance between the 
latter and the perineum can be determined. 
But here we have to guard against a possible 
fallacy. In all cases of delayed labour with 
strong uterine contractions the caput succeda- 
neum hourly increases in size, and bulges more 
and more downwards towards the perineum. 
Consequently, it is easy to attribute the 
diminished distance between the caput and the 
perineum to the descent of the presenting part 
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instead of — as may be the case — to the increas- 
ing size of the caput. (For Management, see 
p. 194.) 

Third Stage. — Duration. — The third stage 
commences with the birth of the foetus, and 
ends with the expulsion of the after-birth. It 
is impossible to estimate its average duration, 
as the latter depends entirely upon the manner 
in which the stage is conducted. If the ex- 
pulsion of the placenta is left to the natural 
efforts, the average duration is from two to 
three hours. If, however, the usual method is 
adopted of waiting until the placenta is detached 
by the uterine contractions and expelled into 
the vagina, and then expressing it after the 
Dublin method, the average duration of the 
stage is from ten to fifteen minutes. 

Phenoineim . — The principal phenomena of the 
third stage are the continuance of intermittent 
contractions and permanent retraction of the 
uterine muscle fibre, the detachment of the 
placenta, and the expulsion of the latter, first 
from the contractile segment of the uterus into 
the lower uterine segment or the vagina, and 
then from the latter position externally. It is 
most convenient to consider the third stage as 
consisting of two periods. In the first period, 
the placenta is detached and expelled below the 
contraction ring ; in the second period, it is 
driven outside the genital passages. The 
mechanism by which the placenta is detached 
from the uterus is still a matter of some 
dispute. The most commonly accepted theory 
is that of Schultze. He considered that the 
placenta was first partially detached owing to 
the shrinkage of the placental site, which occurs 
as the uterus contracts down after the birth of 
the foetus; that then blood escaped from the 
uterine vessels into the retro-placental space 
thus formed, and constituted a luematoma, the 
pressure of which completed the detachment of 
the placenta and drove the latter downwards 
into the membranes with its foetal surface lying 
lowest. As a result, the placenta is the first 
part of the secundiiies to leave the uterus, and, 
subsequently, as it descends still farther, it 
pulls the membranes after it and so causes their 
detachment. Matthews Duncan, on the other 
hand, considered that the placenta after its 
detachment was expelled from the uterus with 
its lower border first, and that it passed through 
the contraction ring as a button goes through 
a button-hole. Its expulsion with the smooth 
foetal surface forwards, he considered to be due 
to premature traction upon the cord. Schnitzels 
mechanism usually occurs in about three- 
quarters of all cases, but then there is frequently 
a slight amount of traction upon the cord 
during the birth of the child. 

The Edinburgh school, in the persons of 
Hart and Barbour, brings forward two theories 
as to the cause of placental separation and 
expulsion, which difter from the foregoing. 


Barbour considers that he has proved that the 
placental site can be reduced to a space of 
in. X 4 in., without causing the separation of 
the placenta ; he also considers that if the uterus 
contracts firmly down upon the placenta it will 
tend to expel the latter, and during this process 
separation will naturally occur. Accordingly, 
he attributes the separation of the placenta to 
the diminution of the placental site to an area 
less than in. x 4 in., plus the action of the 
uterus as a whole on the placental mass. Hart, 
on the other hand, while agreeing that the 
main cause of the sei)aration of the placenta is 
disproportion between its area and the area of 
the placental site, considers that the cause of 
the disproportion is, not the placental site be- 
coming smaller than the placental area, but its 
becoming larger than the latter. His reason 
for his belief is as follows : so long as the 
placenta has either or both its blood supplies 
from the maternal or foetal vessels intact, it can 
diminish or increase in size jmri j^assu with the 
portion of uterine wall to which it is attached. 
When, however, the supply from both mother 
and foetus is cut off, the placenta can diminish 
payi 2 >(iS 8 u with the uterine wall, but cannot 
again expand as the wall relaxes. Consequently, 
separation occurs during the relaxations of the 
uterus which occur in the third stage after the 
foetal circulation has ceased — owing to the 
ligation of the cord or other cause, and after 
the maternal supply has been cut off by the 
retraction of the uterus. 

The descent of the placenta below the con- 
traction ring, i.e. the commencement of the 
second period of the third stage, can be recog- 
nised by certain changes which take place (Figs. 
13 and 14). They are as follows : — 

(1) The Funis lengthens. — As the placenta 



Fig. 13.— Before the expulsion of the placenta (diagrammatic). 

leaves the uterus and comes to lie in the vagina, 
the cord will also descend, and there will be an 
increase in the length of the portion which is 
outside the vulva. This increase in length will 
be most easily recognised if, when tying the 
cord, the ligature which is placed next the 
mother is tied as close to the vulva as possible. 
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It thus forms an indicator on the cord, and 
enables any elongation of the latter to be 
readily detected. 

(2) The Fundus of the Uterus rises upwards 
almost to the Umbilicus. — At the birth of the 
child the portion of the uterus above the con- 
traction ring sinks downwards into the thinned- 
out lower uterine segment and vagina, under 
the pressure of the abdominal muscles and of 
the controlling hand of the assistant. Later, as 
the placenta is expelled from the uterus, it 



Fia. 14. — After the expulsion of the placenta (diagrammatic). 

comes to occupy the place where the body of the 
uterus formerly lay, and so dislodges the latter 
upwards out of the pelvis. As a result the 
fundus rises from its former position — slightly 
above the pelvic brim — to almost the level of 
the umbilicus. 

(3) The Mobility of the Uterus is increased. — 
This change also depends upon the alteration in 
the position of the body of the uterus. When 
the latter lay in the pelvic cavity with the 
placenta inside it, it was supported all round by 
the walls of the pelvis, and consequently it could 
not be readily moved from side to side. As, 
however, it rises out of the pelvis this support 
is lost, and consequently it becomes more 
mobile. 

(4) The Abdominal Wall bulges forward above 
the Pubis. — This change is due to the presence 
of the placenta in the lower uterine segment or 
in the upper part of the vagina. The placenta, 
lying in one of these positions, pushes forward 
the structures in front of it, and so causes a 
prominence above the pubis which is not unlike 
that caused by distended bladder. 

The expulsion of the placenta from the 
vagina, if left to the natural efforts, is a some- 
what lengthy process. There is no very efficient 
natural mechanism for obtaining this expulsion, 
as the unnatural position in which the patient 
is placed, i.e. on her back in bed, prevents her 
from forcing the placenta out, by straining, as 
readily as she would do if she could get into a 
squatting position. Consequently the placenta 
lies in the vagina for some time, until it finally 


works its way downwards helped by any con- 
tractions of the abdominal muscles which may 
occur. In consequence of the unnecessary 
delay which such a tedious process would cause, 
this period of the third stage is invariably 
artificially shortened. The most usually adopted 
way of doing this is by the method originated 
in Dublin during the early years of the last 
(the nineteenth) century, i.e. by substituting 
firm pressure over the uterus for the natural 
efforts, and so by driving the uterus downwards 
into the vagina effecting the expulsion of the 
placenta. 

As has been mentioned, the loss of a certairi 
amount of blood is almost an invariable accom- 
paniment of the third stage. The average 
amount is said to be four ounces before the 
placenta is delivered, and six ounces with the 
placenta and membranes (Dakin). 

Constitutional Syniptoms . — Immediately after 
delivery, the patient experiences a marked sense 
of relief due to the almost complete cessation of 
pain. The temperature may be slightly higher 
than during labour, while the pulse-rate may be 
somewhat less than it was during the latter 
portion of the second stage. The subsequent 
condition of the patient depends entirely on the 
amount of blood which is lost. In some cases 
there may be a slight increase in the pulse-rate 
and a depression of temperature of one or two 
degrees, owing to the amount of blood lost, and 
to the chilling of the patient, which may occur 
during the delivery of the after-birth and the 
necessary cleansing of the parts. The degree 
of pain caused by the uterine contractions is, 
as a rule, not very severe. (For Management, 
see p. 196.) 
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Diagnosis op Normal Labour 

In describing the various relations which the 
foetus and its parts may assume to the pelvis of 
the mother and to one another, the following 
terms will be used, viz., lie^ positioUy presenta- 
tion^ and attitude. 

By the lie is meant the relation of the long 
axis of the child to that of the mother. The 
foetus may lie with its long axis approximately 
in that of the mother, in which case the lie is a 
longitudinal one ; or the child may lie across 
the mother’s trunk, and is then said to be a 
transverse lie. 

In the case of a longitudinal lie the head may 
be directed downwards, cephalic lie ; or the 
breech may be downwards, podalic lie. 

The terra position means the relation a given 
part of the foetus — the one taken is usually on 
the posterior aspect — has to the anterior, lateral, 
or posterior aspect of the mother. 

In the case of the head presenting by the 
vertex, the posterior end (occiput) may be 
directed to the front, occipito-anterior ; to the 
side, head transverse ; or to the back of the 
mother, occipito-posterior ; or to some other 
point on the circumference of the pelvic ring. 

The word “orientation” is frequently used 
by French authors to express this meaning, and 
is, in fact, a more exact and unambiguous 
expression of it. 

Presentation is a term which has been used in 
a very loose way by various authors. It really 
means that part of the foetus which is first 
touched by the finger of the person making a 
vaginal examination. 

If the child is in a cephalic lie it may present 
by the vertex, or by the face, or by a surface 
of the head intermediate between these areas. 
Also, in a podalic lie the feet or the breech may 
be the presenting part. Tyler Smith defines 
the presentation as that part of the child which 
is “ felt most prominently within the circle of 
the os uteri, the vagina, and the ostium vaginae, 
in the successive stages of labour.” 

The relations which the trunk, the head, and 
the limbs of the child have to one another 
constitute the attitiuie of the foetus. This is 
considered quite independently of any relation 
of the foetus to the maternal parts. 

The usual attitude is one of flexion — the head 


is flexed on the trunk, the thighs are flexed on 
the abdomen, and the legs on the thighs. 

Or the head may be in a state of extension, 
as in face presentations; or the legs may be 
extended on the thighs, as in certain kinds of 
breech presentation. 

Physical Examination 

In endeavouring to determine the relations of 
the child to its mother’s pelvis in order that the 
course of labour may be intelligently watched, 
and any assistance, in cases where it is necessary, 
given to the greatest advantage, the most satis- 
factory results will be obtained by pursuing a 
routine course of examination in every instance. 

The following plan should be adopted, and 
the sections taken in the order given : — 

Abdominal examination — 
Inspection. 

Palpation. 

Auscultation. 

Vaginal examination. 

Bimanual examination. 

Other points also, such as the shape of the 
bag of membranes, the escape of meconium 
from the cervix, and any peculiarities in the 
way the liquor amnii comes away after rupture 
of the membranes, are to be observed, since they 
may assist in the diagnosis. 

Abdominal Examination. — For this purpose 
the woman must lie on her back in as comfort- 



FiQ. 16 .~Graphlc representation of parts felt on abdominal pal- 
pation ill the case of cephalic lie (first vertex position). 


able a posture as possible, with the abdomen 
thoroughly exposed to view. 

The bladder must be empty, a catheter having 
been used if necessary, and the bowels should 
have been well cleared out. 
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Inspection and Palpation . — The uterus at the 
beginning of the examination may be found in 
a state of contraction or of relaxation. In either 
case valuable evidence can be gained. 

During Contraction. — If it is tense, the 
general outline of the uterus can be readily 
seen and felt, and its long axis made out ; but 
the parts of the child cannot be recognised. 

The lie of the child, longitudinal or trans- 
verse, however, can be ascertained ; and at the 


of the uterus. Each hand thus makes counter- 
pressure against which the other can work 
(Fig. 16). 

Supposing the child to be in a longitudinal 
lie, and that the hands fall about the middle 
of the uterine length, the first thing noticed 
in a case favourable for examination is that 
on one side, the left (of the woman) in the 
most common position of the child, there is 
a firm, even surface ; on the other side the 



Fig. 16. 


same time, although it may not be a question of 
importance as regards the future mechanism, 
the presence of a fibroid tumour in the acces- 
sible parts of the uterus would probably be 
discovered. 

Deviations of the uterus from the normal axis, 
which, as will be seen later, influence the mechan- 
ism of labour, are easily made out, and steps 
may be taken now or later to diminish or change 



feeling is that of a somewhat soft elasticity. 
The resistant feeling is caused by the under- 
lying back ; the softer one is produced by a 
space filled with liquor amnii, existing between 
the two incurved poles of the foetus. If the 
two hands are now moved up higher on the 
abdomen, still lying opposite to one another 
(Fig. 17), the back of the child can be traced up 
I to the fundus uteri, feeling pretty much alike 



Fig. 17. 


the side of any such deviation if it is likely to 
interfere with the normal course of labour. 

Dwring Relaxation . — It is when the uterus 
is relaxed, however, that the most valuable 
information can be gained. The exact relation 
of the child to the mother’s pelvis, and its 
attitude, can in a large majority of cases be 
distinctly made out. 

Position of Observer . — It is best to stand at 
first on the right hand of the patient, looking 
towards her head. The hands should be laid 
flat on her abdomen, one lying over each side 


in all its length, and following the curve of the 
fundus on merging into the breech ; while on 
the right side of the mother the left hand is 
able to make out some irregular knobs, which 
are the feet, and perhaps the knees of the child. 
The limbs may often be felt and seen to move, 
both by the observer and by the mother. It 
will be noticed that the mergence of back into 
breech, as the right hand is moved upwards, 
is an imperceptible one, differing considerably 
from the sensation conveyed where the head is 
I at the fundus. 
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An attempt may now be made to feel the 
head of the child as it lies on the brim (multi- 
para), or slightly dipping into it (primigravida), 
by placing the right hand on the abdomen, just 
above the level of the symphysis (Fig. 18). 
The thumb and middle finger will usually be 
able to grasp the base of the skull, and the 


hardness, ronndness, and mobility of the head 
can be recognised. 

The head can be more clearly identified and 
its position made out by the oljservcr’s next 
turning so as to look towards the woman’s feet, 
using his hands in combination as before. To 
grasp the head between the tips of the fingers 
they will have to be pressed somewhat deeply 
downwards and backwards towards the pelvic 


inlet — a superficial palpation will yield no 
results of value. When the head is felt to be 
well grasped by the tips of the fingers it can, in 
the usual attitude of the child, be made out 
without much difficulty that the back, traced 
from above, slopes into the nape of the neck 
without any abrupt curve ; whereas on the 
right side of the woman the prominent forehead 
makes a fairly distinct relief from those parts 
of the foetus, namely, the arms folded on the 
chest, to be felt just above it. 


If the head is extended, as in face presenta- 
tions, the occiput will be felt to project some- 
what abruptly from the curve of the back as 
this is traced down ; but the chin of the child 
will lie pretty much on a plane with the front 
of the child’s body -surface. The arms are 

frequently not clearly recognised ; if they are, 
there is no mistake as to which 
way the child is facing ; but it 
may be remembered that the lower 
limbs, which can, if any part can, 
always be made out, point to the 
anterior surface of the child. 

In performing any of the above 
manipulations the best results are 
got in a multipara whose abdominal 
walls are thin, and who is able to 
bear such an examination without 
tightening her abdominal muscles. 
In cases where these conditions are 
not found the fmtal parts can often 
be recognised if, instead of making 
steady pressure on the parts under 
the hands, this pressure is made 
in slight jerks, in the same way as 
a liver may be mapped out in an 
ascitic abdomen. The slight jerk overcomes 
momentarily the resistance of the interposed 
layers, whether they l)c of elastic tissues or of 
fluid, though, of course, more perfectly in the 
latter case. It will be found, however, that 
with practice the consecutive sensations ob- 
tained by “ dipping ” all over the surface of a 
uterus, even if there be some obstacle of the 
kind named in the way, are mentally combined 
into a fairly reliable impression of the 
lie and position of the child. 

The im})ortance of abdominal examina- 
tion of pregnant and parturient women 
cannot be over-estimated. In fairly 
practised hands they give more reliable 
results than are to be obtained from 
vaginal examinations alone, though it is 
not recommended that abdominal ex- 
aminations should be considered suffi- 
cient for practical work. With the 
desire of avoiding all possibility of septic 
infection, a long series of cases were 
examined at one lying-in hospital by 
the abdominal method alone, and no 
accident is recorded ; but it is evident 
that such a condition as prolapse of the 
cord, which gives no sign externally save that 
of slowing of the foetal heart if compression of 
the cord is becoming fatal, would remain un- 
recognised if this means of examination only 
were used. 

The results of abdominal examination in each 
kind of lie, position, and presentation will be 
given in describing the special mechanism be- 
longing to each. 

Auscultation , — This method of examination is 
applicable in practice to the abdomen alone ; 
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for though attempts have been made to utilise 
it by the vagina, and a stethoscope has been 
contrived for the purpose, no information of 
value can, for many reasons, be obtained by this 
route. 

For the purpose of diagnosis of the relations 
of the child to the pelvis, the only sound which 
is of any value is that of the foetal heart. 

In the commonest position of the child in the 
cephalic lie, namely, when it lies with its head 
flexed and the occiput pointing to the mother’s 
left and somewhat forwards, the foetal heart is 
best heard over a point about the middle of a 
line joining the left anterior spine to the navel ; 
that is, at the spot where the right upper part 
of the child’s back lies in contact with the 
uterine wall immediately under the abdominal 
parietes. 

A layer of fluid between the child and the 
surface cuts off all possibility of hearing the 
sound ; and this may be heard better over parts 
of the child, even if they are more remote from 
its thorax, so long as such parts are touching 
the uterine wall in front, than over the cardiac 
area of the child if this be separated by fluid 
from the end of the stethoscope. The heart- 
sounds of the feetus are, therefore, never heard 
over the front of its chest unless it is in an 
attitude of extreme extension, such as is found 
in presentations of the face. 

The sounds are more distinctly heard when 
counter-pressure is made on the opposite side 
of the uterus to the stethoscope, so as to bring 
the conducting surface into closer contact with 
the abdominal wall. 

Vaginal Examination. — By vaginal examina- 
tion the condition of the pelvis and its contents 
are more or less distinctly made out, according 
to the stage of labour. It is really com- 
plementary to the abdominal examination, and 
should not be undertaken until as much as 
possible has been already determined by the 
latter means. 

As far as the mechanism of labour is con- 
cerned, and we are dealing here with this alone, 
the points to be observed are the relations of 
the parts within the canal of the cervix — or 
vagina, as the case may be — to the pelvic walls 
and to one another. 

Thus it is ascertained how far the bag of 
membranes, if this exists, protrudes in front of 
the presenting part; whether the cord is pre- 
senting or prolapsed ; what the presenting area 
is ; and its relations, in position and size, to the 
pelvic walls. 

After a careful abdominal examination, there 
is no difficulty in very rapidly making one’s self 
quite certain on all these points. If no pre- 
senting part can be discovered it will easily be 
decided to what cause this must be referred, 
for a transverse lie will have already been made 
out by the abdomen, as will a high-lying breech 
or a hydrocephalic head ; and, in the absence of 


these conditions, placenta praevia will be thought 
of and recognised. (Another cause of absence 
of presenting part, namely, rupture of the uterus 
and escape of the foetus into the abdominal 
cavity, need not be considered here.) 

If necessary to complete diagnosis, the whole 
hand may be introduced into the vagina under 
an ansesthetic. 

As a matter of course, antiseptic measures 
must be rigidly practised. 

Combined Examination. — A most accurate 
determination of the mechanism to be expected 
can be made by the bimanual method. The 
part occupying the pelvis or its inlet can be 
held between the fingers of the opposing hands, 
and all or nearly all its surfaces explored and 
recognised. In the case of the head the amount 
of flexion, and the relative size of the head and 
brim, can be infallibly demonstrated and the 
previous diagnosis confirmed. In breech cases 
the presenting part can be brought within 
easier reach of the vaginal finger, and its dis- 
position clearly ascertained ; or if a shoulder is 
presenting, this can be identified. 

The other points in diagnosis may be 
mentioned, namely, the escape of meconium, 
which, in any (juantity and unraixed with liquor 
amnii, strongly suggests a breech presentation ; 
and the discharge of an excessive amount of 
liquor amnii, which may be due to hydramnios 
and may also indicate a podalic lie, or may 
mean a transverse lie or a contracted pelvis. 
In this category comes also a prolapsed cord, 
as showing that the presenting part does not 
accurately fit the pelvic inlet. 

Mechanism of Normal Labour 

The mechanism of labour, by which is meant 
the movements which the foetus makes in its 
passage through the parturient canal, is a 
process almost entirely belonging to the second 
stage. Some attention, however, will have to 
be paid to the first stage, that of dilatation 
of the cervix, and even to periods anterior to 
this. Three factors combine to constitute the 
mechanism of labour. They are : — 

A. The expelling force. 

B. The passage through which expulsion is 
effected. 

C. The body to be expelled. 

The expelling force is provided by the con- 
tractions of the uterine muscle, the muscles of 
the vagina, and those of the abdominal walls, as 
has been already described. 

This force must act, as far as it is an effective 
one, in the axis of that portion of the canal 
occupied by the part of the child actually 
engaged in it.^ 

^ The head is said to be “engaged” in the pelvis 
when it has entered sufficiently for its movements to be 
influenced by the pelvic walls ; and any other part of the 
child is “ engaged ” in that region of the pelvis which is 
influencing the movements of the said part by its shape. 
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The passage consists of a short tube with a 
bent axis (axis of the parturient canal). The 
walls of this tube vary in rigidity at different 
cross-sections ; and the shape of its cross-section, 
taken at right angles to its axis at that level, 
varies at different points along its length in a 
definite manner. (See Physiology of Labour, 
p. 154.) 

The body to he expelled consists of two ovoids, 
the trunk and the head, connected by a joint 
which allows of almost “ universal ” movement. 
Of these two ovoids the head is comparatively 
rigid, the body very plastic. The head is 
therefore the more important of the two ovoids 
in the matter of mechanism. 

There is, however, another property of the 
foetus, and that is its elasticity. When the 
head is fully flexed, for instance, the child has 
a certain tendency towards extension ; and, on 
the other hand, when the foetus is extended 
there is a still greater tension produced in its 
body which makes for flexion. This curve- 
tension, as it may be called, has not received 
any attention from writers on obstetrics ; but it 
has, as will be shown, an important influence in 
the mechanism of labour. The elasticity of the 
child is mainly due to its muscular cone, and in 
a less degree to the ordinary elasticity of the 
bones, ligaments, fascia?, and other connective 
tissues. 

The fit of the child to the pelvis is a close 
one, even when the two ovoids of which it 
consists are accommodated to the passage in the 
most advantageous way. 

The most advantageous way is that, in the 
first place, the long axis of the child shall lie 
approximately in the axis of the passage — 
delivery in a transverse lie is impossible. 

This being obtained, there remain the sections 
of the foetus at right angles to the long axis to 
be adapted in the best way to the cross-sections 
of the passage — that is, the width of the 
shoulders has to go into that diameter of the 
canal where there is most room for it ; and still 
more imperatively, the longest of those diameters 
of the head which lie across the canal must find 
themselves in the widest diameters of that part 
of the canal in which they lie, or labour will be 
delayed or arrested. 

Since the tube has its greatest diameters at 
one level transverse, at another oblique, and at 
another aiitero-posterior, these longest diameters 
of the head and trunk will, as the child descends, 
be constantly endeavouring to follow them. 

This endeavour on the part of the foetal mass 
to find the path of least resistance is the cause of 
the mechanism of labour. 

Presentations of the Vertex 

General Principles of Mechanism . — The move- 
ments of the child in the commonest kind of 
presentation, namely, that of the vertex, and in 
the position in which the head lies with the occi- 


put directed forwards and to the left, will now 
be described in somewhat full detail. They will 
serve as a standard, and the points in which 
other mechanisms agree with or differ from this 
type can then be easily understood. 

The child is found in the cephalic lie, in about 
96 per cent of all cases, at the end of pregnancy. 
Of cases in the cephalic lie, about 75 per cent 
are presentations of the vertex in the position 
just mentioned. There are three main reasons 
for this : they are (1) the position of the 
centre of gravity of the foetus at term ; (2) the 
relative shapes of the foetus and the uterus ; 
(3) the movements of the foetus in the uterus. 

(1) The centre of gravity of the child at term 
is found to lie about the level of the shoulders, 
rather to the right side on account of the liver 
lying to the right, and nearer to the back than 
to the front of the thorax. A foetus suspended 
in a fluid of its own mean specific gravity would 
thus tend to lie slightly on its right side with 
its head downwards. 

The uterus is inclined to about an angle of 
60“ with the horizon when the woman is in an 
upright posture, and, in addition, its anterior 
surface is rotated slightly round to the right. 
Thus the left side of the front of the lower 
segment of the uterus is the lowest part of 
its cavity ; in consequence the head tends to 
fall into this part, with the right shoulder in 
front of it — that is, into the position above 
mentioned. The natural attitude of the head 
is one of partial flexion, and so the vertex 
comes to lie lowest. 

(2) Relative Shapes of the Foetus and the 
Uterm . — The widest part of the uterus is the 
fundus, and the widest part of the foetus is its 
breech, and so the breech tends to lie in the 
fundus. As a proof of the value of this as a 
cause it may be mentioned that in the case of 
hydrocephalic children, in which the head-end 
is the larger, the child lies with its breech 
downwards far more commonly than where it is 
normally shaped. 

Also, it will be remembered that when the 
uterus is relaxed there is a well-marked convexity 
of the posterior uterine wall forwards, owing to 
the projection forwards of the lumbar spine. 
The normally flexed child has its concavity on 
its ventral surface, and, in consequence, obtains 
the most comfortable fit to the uterus by lying 
with its dorsal surface forwards. 

(3) The movements of the foetus in the 
uterus are mainly of its legs ; and in any case 
the legs, acting at the end of the body, will 
have more influence than the arms in bringing 
about changes of lie. The child up to the 
seventh or even the eighth month is able to 
change its lie without much difficulty, as is well 
known. 

If we take a child lying with its feet down- 
wards, any sudden extension of its lower limbs 
will bring them against the brim of the pelvis 
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and tend to throw the lower end of the body 
upwards. If this displacement is so great as to 
bring the child into a transverse lie, the shape 
of the uterus will soon tend to convert this into 
a longitudinal one, either cephalic or podalic. 
If the child falls back into its original lie, the 
same process may be repeated again and again ; 


Fill. 20,— Uterus at term. 

but if the longitudinal lie happens to be the 
cephalic, the child with its legs uppermost has 
nothing resistant to kick against, and move- 
ments of its legs will have little effect in moving 
its lower end away from the fundus. 

The child is then, to start with, lying with its 
head flexed and its occiput forwards and to the 
left. It does not, in ordinary cases, engage till 
the membranes have ruptured. 

At this moment a diameter near the occipito- 
frontal diameter is lying in the plane of the 
brim. 

The expelling force at this stage, that is, 
after rupture of the membranes, consists in the 
uterine contractions, exerted, since the fundus 
uteri is not yet in contact with the breech of 
the child, as a general intra-uterine pressure 
acting over the whole surface of the child 
excepting the vertex, which is in contact with 
the lower uterine segment. 

Downward pressure comes to bear on the 
area of the vertex which overlies the os, and is, 
therefore, unsupported, and this pressure is 
acting in the axis of the uterus practically 
through the centre of the child’s head. 

Flexion . — The head is lying with a diameter 
near the occipito-f rental across the lower uterine 
segment. In this relation to the parturient 


canal the head is comparable to an egg lying in 
an elastic tube with its long axis not coinciding 
with the axis of the tube. If the egg is moved 
backwards and forwards, and friction reduced 
as far as possible by lubrication, it will soon 
come to lie with its long axis pretty exactly in 
that of the tube, and its small axis across it. 

In the case of the 
head the long axis is 
the rnento-vertical, 
and any move in the 
direction of accom- 
modation, such as is 
made by the egg, 
would mean, in the 
state of partial flexion 
in which the head is 
now, a further flexion. 
The head then be- 
comes more flexed, 
and the suboccipito- 
frontal diameter, the 
smallest available dia- 
meter of the head, 
owing to the attach- 
ment of the head to 
the trunk, takes the 
place of one nearer 
the occipito- frontal, 
and lies across the 
tube (Fig. 21). 

This movement of 
flexion is assisted by 
the obliquity of the 
uterus. The uterus 
is, in the greater number of instances, inclined to 
the right, and any pressure acting on the base of 
the skull, and not at right angles to its surface, 
will tend to depress that end of the skull to- 
wards which the line of 
pressure is directed. In 
the position of the head 
under consideration the 
occiput is to the left, and 
therefore becomes de- 
pressed; that is, the 
head is flexed. It is 
likely that the uterine 
obliquity has compara- 
tively little power in 
this direction before the 
fundus comes into con- 
tact with the breech, and 
foetal-axis-pressure ^ 
comes into play ; but 
that it has some is shown 
by the fact that left dorsal positions predomi- 

^ Fmtal-axis-pressicre . — This is a downward pressure 
exercised by the fundal end of the uterus on the foetus 
in the long axis of the latter. It is made possible by 
the stiffening of the child produced by the contraction of 
the circular fibres of the uterus. It occurs after the 
greater part of the waters has drained away, and the 
fundus comes into contact with the breech. 


Fio. 


■ Effect of inward 
pressure of walls of Uirth- 
canal on moderately Hexed 
head. 
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nate in the proportion of about 9 to 3 in vertex 
presentations, whereas in face presentations the 
proportion is only 4 to 3. This shows that with 
the uterus in the usual inclination to the right 
there is a greater tendency for the head to be 
flexed in left dorsal positions than in those where 
the occiput is to the right ; and a greater tend- 
ency for it to become extended (face presentation) 
in right dorsal positions than in left (Fig. 22). 



Fig. 22.— Effect of obliquity of uterine axis on head at 
brim. 0, occipital ; F, frontal end. 


Still, the question of flexion or extension has 
in normal cases been decided before the head 
engages, and engagement in practically all 
cases precedes the establishment of fcetal-axis- 
pressure. But when the liquor amnii has 
drained away sufficiently to allow the axis- 
pressure to act, there appears an additional 
factor in retaining and possibly increasing the 
flexion of the head ; 
for now the axis-pres- 
sure acts through the 
spinal column on the 
base of the skull at 
the condyles. A line 
continuing the direc- 
tion of this pressure 
through the condyles 
to the level of the 
centre in bulk of the 
head, falls when the 
head is only a very 
little flexed some- 
where between the 
centre of the head and 
its posterior end (Fig. 23). The occiput is thus 
further driven down ; the occipital end of the 
head under the circumstances is, therefore, the 
first part of the head to encounter the resist- 
ance of the pelvic floor, and to be influenced by 
its slope. 

If a vaginal examination is made after the 
biparietal diameter has passed the brim, and 
before the head has come into relation with 
the pelvic floor, the first part touched is a point 
somewhere near the posterior upper angle of 


the right parietal bone. The sagittal suture is 
further back in the pelvis, and appears to lie 
close to the sacrum ; the biparietal diameter 
is therefore oblique as regards the plane of the 
outlet of the pelvis, which is practically a plane 
at right angles to the axis of the vaginal canal. 
Naegele observed this obliquity, and came to 
the conclusion that the biparietal diameter 
passed the plane of the brim with the sagittal 
suture nearer to the sacrum than to the pubes ; 
and he described this as the relation of the 
head to the brim in normal labour. It is, 
however, not so, for the head passes the brim 
with its biparietal diameter lying in the plane 
of the brim. The explanation is that the head 
continues to lie in the same relation to the 
plane of the brim for some little distance after 
it has passed through the brim, and must 
therefore lie obliquely to the plane of the outlet 
(to which plane the results of a vaginal examina- 
tion arc referred), and this is nearly at a right 
angle with the plane of the brim. 

The oblicjuity of Naegele is an important part 
of the mechanism of labour in certain forms 
of contracted pelvis. It is known also as 
Anterior Parietal Obliquity. 

Internal Rotation . — Owing to the shape of 
the pelvis, whose widest diameter in the cavity 
is the oblique (5 inches), the suboccipito-frontfd 
diameter of the head (4J inches) turns into the 
oblique, in which it already approximately lies. 
This movement of rotation on the axis of the 
foetus is performed in the main by the head 
alone, though the shoulders take a certain share 
in it. Rotation in the pelvis is called internal 
ROTATION to distinguish it from a rotation of the 
head, which occurs after this part has escaped 
from the vulva, and is no longer under the 
influence of the maternal parts. 

The head, descending a little lower, brings 
its occipital end into contact with the left half 
of the pelvic floor. This slopes inwards and 
downwards, and the occipital end of the head 
glides along its surface inwards and downwards 
to the anterior edge of the pelvic floor, thus 
finding its way under the pubic arch, in the 
middle line almost. The occiput by this move- 
ment along the pelvic floor carries on the 
rotation already begun till the suboccipito- 
frontal diameter is in the antero- posterior 
diameter of the outlet. This, it will be re- 
membered, is the widest diameter (5 inches) of 
the outlet, and the suboccipito-frontal diameter 
would naturally tend to rotate into this, the 
oblique and the transverse diameters of the out- 
let being respectively 4| inches and 4 inches, 
even if it were unaided by the slope of the left 
half of the pelvic floor. 

This movement of internal rotation may be 
put in another way, perhaps more simply. 
Again, comparing the fmtal head to an egg in 
a tube, the long axis of the egg corresponding 
to the mento-vertical diameter of the head. 



Fig. 23.— Fcctal -axis-pressure on 
slightly Hexed head. 
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and the short axis to the suboccipito-frontal 
diameter, then an egg passing down a curved 
tube, like the lower end of the birth-canal, and 
having started with its long axis lying some- 
what obliquely to that of the tube, would tend 
to place this long axis in exact coincidence with 
the axis of that part of the tube in which it 
happened to lie, and one of its poles would first 
emerge from the lower end. 

If the head were not attached to a trunk, 
the mento-vertical diameter would come to lie 
exactly in the axis of the lower end of the 
genital canal. But the shoulders are now in the 


the poles of its ovoid, after moulding, will not 
be the anatomical poles of the mento-vertical 
diameter, but, in the position and mechanism 
under consideration, those of a diameter whose 
posterior pole is to the right of the middle of 
the vertex, and whose anterior pole is slightly 
to the left of the middle of the chin. This is 
the real ovoid with which we have to deal as 
the head passes under the pubic arch ; and its 
lower pole, the point to the right of the middle 
of the vertex, is the one which will lie in the 
centre of the canal, and will first emerge from 
the vulva. 

Extension, — It will be remembered that at 
the level of the pelvic floor the posterior wall 
of the genital canal takes a rather sudden 
bend forwards, and the axis has a corre- 
sponding bend. In consequence of this, the 
path of the head is changed from one in the 
axis of the pelvic brim to one in that of the 
pelvic outlet. Now the trunk is still lying 
in the upper part of the parturient canal, 
and is therefore in the axis of the inlet ; 
therefore the head makes now a different 
angle with the trunk from the one existing 
before it entered the lower part of the canal. 
Since its dorsal surface is looking forwards 
the head necessarily becomes less flexed than 
before, and finally extended. The nape of 
the neck is at this time applied to the back 
of the symphysis, and its movement along 
this surface, which is the inner side of the 
curve, is very restricted compared to the 
large movement made by the anterior part of 
the head along the posterior wall of the canal 
formed by the pelvic floor and perina3um. 
The chin probably leaves the sternum to 
some extent during this extension. 

The movement of extension begins to take 
place before the head has rotated into the 
nearly antero-posterior diameter of the canal, 
and there is on this account some inclination 
of the head towards the child’s right shoulder. 

As the head continues to advance, follow- 
ing the still curving axis of the canal, it 
becomes more extended, and the occiput 
moves upwards and forwards in front of the 
symphysis until the chin has escaped over 
the anterior border of the perineum, and the 
neck alone occupies the orifice of the vulva. 
The head is now out of the control of the canal, 
and any further rotations of it are produced by 
the influence the diameters of the canal have 
upon the shoulders. 

The shoulders entered the pelvis with their 
bis-acromial diameter at right angles to the 
occipito-frontal diameter of the head, and there- 
fore in the left oblique. They descend in this 
diameter till they come to the pelvic floor; 
the posterior shoulder then slides along the 
left half of the floor backwards till it lies in 
the bottom of the gutter formed by the two 
halves of that structure, and, the antero-posterior 



Fig. 24.— Relation of head to Anger when occiput lies to the left. 


brim, and are lying in the left oblique diameter ; 
consequently there is a twist of the neck pro- 
duced by the head rotating towards the antero- 
posterior diameter, and the tension caused by 
the twist prevents the rotation from being quite 
complete. 

There is another reason for the incomplete- 
ness of the rotation. It will bo seen later that 
the head in passing through the tightly-fitting 
tube of the parturient canal becomes moulded — 
that is, squeezed and diminished in whatever 
diameters happen to lie in the cross-section of 
the tube, and lengthened in those diameters 
which coincide with the length of the tube. 
While the head is lying obliquely as it engages. 
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diameter of the pelvic canal being at this level 
the largest of any, the bis-acromial diameter 
rotates into it. 

Now, at the moment at which the head clears 
the vulva the shoulders are still in the left 
oblique, and the natural movement of the head 
to place itself at right angles with their width 
causes it to rotate immediately after emergence 
so as to face slightly to the right (Fig. 25). 
This first rotation is made very frequently with 
a jerk ; then as the shoulders rotate com- 
pletely into the antero-posterior diameter of 
the outlet the head moves farther round, so as 
at last to face the mother’s right thigh. This 

is the movement 
of txternal rota- 
tion or Jiestitu- 
tion, the latter 
name indicating 
that the head is 
now restored to 
the position it 
had at the mo- 
ment of entering 
the pelvis, that 
is, facing to the 
right. 

The delivery 
of the shoulders 
takes place in 
the same kind of 
way as that de- 
pelvis scribed for the 
head. The an- 
terior shoulder 
symphysis, and there 
which the |)Osterior 



Fig. 26 .— Relations of child to 
during delivery of shoulders. 
Winckel’s frozen section.) 


appears first below the 
forms a centre round 

shoulder revolves. Both shoulders are born 
practically at the same time. 

The arms are folded across the chest with the 
hands under the chin. The upper part of the 
thorax now lies in the outlet and the lower part 
in the brim, so that there is some lateral flexion 
of the trunk. 

The hips come down in much the same way 
as the shoulders, their bitrochanteric diameter 
turning into the antero-posterior diameter of 
the outlet. 


MonldiiKj of the Head . — During the passage 
of the head through the birth-canal some of 
its diameters become altered owing to the 
considerable pressure to which the head has 
been exposed. The different ways in which 
alterations of the shape of the head by pres- 
sure are permitted by its structure have been 
already explained. 

The head passes through the canal with its 
longest axis, the mento-vertical diameter, co- 
inciding with the axis of the canal as nearly 
as the attachment of the trunk permits. This 
would mean that all diameters at right angles 
to this undergo compression if the coincidence 
were exact. Such is, however, not the case, 
VOL. v 


for the leading point of the head is not found 
on the sagittal suture, but on the right parietal 
bone close to the suture. The compression 
takes place in a series of rings bounding planes 
at right angles to the line joining this point 
to the chin. Lengthening takes place along 
this line, and the head is obliquely distorted. 

When the other positions of the vertex are 
considered it will be seen that when the left 
parietal bone is to the front, in the second 
and fourth positions, the end of the new long 
axis of the head is shifted to the left side of 
the vertex. 

Each mode of delivery of the head has, 
according to the relations prevailing between 
the head and pelvis, a special moulding. These 
varieties will be described in order after each 
variety of mechanism. 

Diagnosis and Mechanism in Special 
Vertex Positions 

Fir^t Vertex . — This is the one already de- 
scribed. 

Diagnosis . — The occipito-frontal diameter is 
nearly in the transverse diameter of the brim 
with the occiput a little forwards. Per abdomen, 
the back of the child and the occiput lie to the 
mother’s left, and the fmtal heart is heard on 
this side a little below the level of the navel. 
The limbs are to the right. 

Per vaginam, the woman lying on her left 
side, the sagittal suture is felt through the 
sufficiently dilated os to run downwards and 
forwards, and to end in the posterior, triradiate 
fontaiielle. The anterior fontanelle may be felt 
at the other end of the suture ; and possibly 
the right ear, with the pinna directed down- 
wards and forwards, can be reached. 

Mechanism . — The head passes the brim, 
becoming more flexed. It then rotates com- 
pletely into the right oblique. As it descends 
the occiput is directed towards the middle line, 
thus coming to the front, and passes under the 
pubic arch. The suboccipito-frontal diameter 
now lies in the antero-posterior diameter of the 
outlet very nearly. The nape of the neck is 
pressed against the lower border of the pubic 
arch, and the birth of the head is completed by 
extension. The shoulders come down in the 
left oblique, the right shoulder being in front. 

When the head has completely escaped, the 
face makes a small movement towards the 
mother’s right thigh, and this movement is 
continued as the shoulders rotate into the 
antero-posterior diameter of the outlet ; so that 
the head lies at the end of restitution, with the 
face and occiput squarely to right and left 
respectively. 

Second Vertex . — In this case it is only 
necessary to substitute left for right through- 
out the above description of the first vertex 
mechanism. The sagittal suture, being in the 
left oblique, runs upwards and forwards. 

12 
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Third Vertex . — The occipito-f rental diameter 
lies in the right oblique nearly, with the occiput 
backwards. 

Diagnosis . — Per abdomen, the back of the 
child lies to the mother’s right, and the limbs to 
her left. The foetal heart may be slightly more 
difficult to hear in this position, since the back 
of the child is directed rather away from the 
anterior abdominal wall ; it is heard in the 
same place as in second vertex positions. 

Per vaginam, the sagittal suture runs down- 
wards and forwards as in the first position, but 
the posterior fontanelle is found at the end of 
the suture near the back of the mother’s pelvis. 

Mechanism . — The head descends as before, 
and, on meeting the pelvic floor, rotates through 
three-eighths of a circle to the same place as 
in second vertex positions. The case then 
proceeds as if the position had been a second 
vertex originally ; it is thus said to have been 
“ reduced ” to a second vertex. 

Fourth Vertex . — The occipito-frontal diameter 
lies nearly in the left oblique diameter with the 
occiput backwards. 

Substituting left for right, the description of 
the mechanism of the third vertex will answer 
for this. The sagittal suture runs upwards and 
forwards, the posterior fontanelle being towards 
the back of the mother’s pelvis. The head 
rotates so that it lies in the same position as if 
it had begun by being a first vertex; it is 
therefore “ reduced ” to a first vertex. 

The mechanisms of the first and fourth, and 
of the second and third positions respectively, 
are the same except for the fact that in the two 
where the occiput lies backwards the rotation 
by which it comes to the front is one which 
describes three-eighths of a circle, instead of, 
as in the occipito anterior positions, only one- 
eighth. 

Mouldimj . — The way moulding in vertex posi- 
tions is brought about has just been described. 
The diameters reduced are those at right angles 
to the long axis of the head, one near the mento- 
vertical. In all cases the suboccipito-f rental, 
suboccipito-bregmatic, and biparietal are dimin- 
ished, and the mento-vertical lengthened. The 
occipito-frontal is in nearly all cases diminished 
somewhat. In first and fourth positions the 
prominent part of the vertex is on the posterior 
superior angle of the right parietal bone, and 
over a varying area around this ; in the second 
and third positions the prominence is on a 
corresponding area on the left side. The caput 
succedaneum is over the prominence in each 
case. 

The moulding in these, as in other vertex 
cases to be immediately described, is assisted by 
the movements of the flat bones of the vault on 
one another. Under the compression of the 
resistances encountered by the head their edges 
overlap to varying degree. The bone most 
pressed upon is the posterior parietal bone — 


that is, in first and fourth positions the left; 
and in second and third, the right. In con- 
sequence of the pressure, the posterior bone is 
flattened and slides under the anterior one. 
Since the frontal and occipital bones are at- 
tached to the base of the skull, and so cannot 
move so freely, they always go under the edges 
of the parietal bones. 

General Character of Labour . — In the above 
mechanisms the course of labour may be con- 
sidered as absolutely favourable for mother and 
child. Other presentations and positions have 
in their mechanisms elements which modify the 
prognosis for either mother or child, or both. 

Persistent Occipito-posterior Mechanisms 

In certain cases, beginning with the occiput 
backwards (third and fourth vertex), the labour 
does not result in a reduction of these positions 
to second and first respectively, but the head is 
born with the face still looking to the pubes. 
This occurs in rather more than 1 per cent of 
vertex cases. 

The cause of this irregularity is vjant of 
flexion. Flexion to a sufficient degree, as has 
been shown, is necessary to bring the occiput 
down low enough to be the first part of the 
head to come into relation with the pelvic floor ; 
for if this does not happen, there is no more 
reason why the occiput should rotate to the 
front than that the forehead should, since both 
ends of the head ovoid reach the floor of the 
pelvis at the same time, and both are equally 
directed forward by the slopes on which they 
impinge. Further, there is, owing to the 
absence of flexion, no longer the suboccipito- 
frontal diameter of 4 inches to easily rotate 
through the transverse diameter of the pelvic 
cavity (4^ inches), but the occipito-frontal of 
4J inches has now to be reckoned with. This 
cannot move through the transverse, and so 
comes to be acted on by the shape of the pelvis 
at this level. The direction of least resistance 
for it to move in is for the occiput to rotate 
into the hollow of the sacrum. 

Want of flexion is brought about in several 
ways. It is in some instances due to one or 
other of the causes which, when acting to a far 
greater extent than at present, produce face 
presentations. Thus a slightly contracted pelvis 
may have just enough want of space in its 
antero-posterior measurement at the brim to 
retard the biparietal diameter, which is near the 
hinder end of the head, for a time, and to allow 
the forehead to come down more than is normal. 
The obliquity of the uterus may interfere with 
the necessary amount of flexion, if the inclination 
happens to be such that the line of the expelling 
force is directed along the abdominal surface of 
the child; as when the uterus has its normal 
obliquity to the right and the head is lying with 
its occiput to the right (see Fig. 22, p. 175). 

Flexion is apt to be interfered with in all 
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cases of occipito-posterior position more than in 
those with the occiput forwards, for after the 
head has descended somewhat into the brim the 
child will lie with the promontory of the sacrum 
fitting into the nape of its neck, and this tends 
to keep the cervical spine extended rather than 
flexed. Still, in the large majority of cases the 
causes leading to flexion manage to right this. 


the sacrum. The forehead lies against the back 
of the symphysis. The head revolves round 
this, the occiput descending, probably much 
influenced by the footal-axis-pressure (see p. 174). 
The flexion is in most cases assisted by a slight 
gliding upwards of the forehead behind the 
pubes. As the head advances the occiput is 
pressed on to the pelvic floor and perineum, 
forcing the latter backwards and then passing 
over its edge. Directly this has happened and 
the posterior pole of the head is free, it moves 


Fio. 26.—Fir8t vertex. Pelvis of woman lying on her left side, 
seen from below. Biparletal diameter free. 

Also, as Herman points out, the sacro-cotyloid 
diameter in a normal pelvis is less than the full 
oblique diameter. Now when the occiput lies 
backwards the biparietal diameter occupies this 
sacro-cotyloid diameter, and is more retarded 
than if it lay in the full oblique (Figs. 26 and 
27). In consequence flexion is somewhat 
interfered with, just as happens in similar 


Fio. 27.— Third vertex of same pelvis. Biparletal 
diameter gripped. 

conditions in certain forms (elliptic brim) of 
contracted pelvis. 

Diagnosis . — It can in most cases, by the 
unusual lowness of the anterior fontanelle, be 
determined after the head has passed the brim 
and is engaged in the cavity, that the occiput is 
going to rotate backwards. In well- flexed cases 
this fontanelle cannot be reached at this stage 
without some difficulty. 

Mechanism . — The description of this may 
begin when the occiput has just rotated into 


Fio. 28.— Persistent occipito-posterior. (Moulding of head 
exaggerated.) 

backwards still farther over the perineeum till 
the nape of the neck presses on the edge of the 
perineum. The head is now born by extension, 
and the forehead, face, and chin glide under the 
pubic arch. The shoulders come down with the 
shoulder which was originally forward still to 
the front. 

Modified Mechanism . — There is a modification 
of this mechanism which is occasionally seen. 
In it the forehead 
does not descend so 
low, and, in fact, ( 

hitches on the up- V 

per edge of the sym- \ / 

physis. Flexion / Uy 

takes place as be- ^ ^ \ 

fore, but at a higher ( 1 

level. The head 
often remains fixed 
in these cases, and ^ X ' ' 

labour is arrested. i . 

. . p. j l<ia. 29.— Barer form of mechanism in 

1 he vertex is lound persistent occipito-posterior cases. 

distending the peri- 
neum to some extent, and the cause of arrest is 
not readily obvious. When attempts at delivery 
are made by the forceps, the blades are put on 
with a little more difficulty than usual owing to 
the full diameter of the head not being able 
to be grasped by them ; and when traction is 
made the forceps invariably slips off. The 
writer’s experience, which is doubtless shared 
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by others, is that this condition of affairs is 
a very common cause of a consultation being 
necessary. The remedy for it is to carry the 
handles of the forceps very far back while the 
blades are being locked, and at the same time 
to push the head bodily backwards by pressure 
applied to the forehead above the pubes. 

Mouldimj of the Head . — In the first described 
and commoner mechanism the diameters com- 
pressed are the occipito-frontal and the biparietal. 
The head is thus made rather dome-shaped, and 
the suboccipito-frontal and suboccipito-bregmatic 
diameters are rather increased than diminished. 

In the rarer form the head resembles the 
head after a very severe occipito-anterior labour. 

General Character of Labour . — The head is 
longer in passing through the pelvis than in 
the last group where the occiput turns forwards 
(p. 177), as it offers greater resistance to 

moulding along the lines in which moulding is 
required ; and also there may be, as above 
mentioned, slight pelvic contraction. The 
fronto-occipital diameter (4^ inches) distends 
the perinaeum, and makes rupture probable in 
multiparae, and certain in primiparae. There is 
an increased risk of septic absorption, partly 
because of the laceration, and partly because of 
the manipulations necessary. 

The child is little, if at all affected, unless 
there is long detention of the head. (For 
Management, see p. 198.) 


Mechanism in Face Presentations 
The principles involved in the mechanism of 
labour when the head presents by the face are 
identical with those already described as govem- 

R ing the mechanism in vertex 
cases, the only difference be- 
ing that different diameters 
of the head are in relation 
with those of the pelvis. 

The head is extended in- 
stead of flexed. 

The general effect of this 
is that a somewhat less 
favourable relation exists on 
the part of the head both to 
the forces expelling and to 
the passage. The blunter 
face takes the place of the 
occiput, and therefore a less 
effective wedge-action is 

FIO. 30. -Relation of head brought about at the time 
to trunk In face pre- when the head has become 
the dilating agent — that 
is, after the membranes have ruptured ; and 
further, the foetal-axis-pressure is not applied 
so nearly at right angles to the base of the 
skull as in the presentation of the vertex, but 
impinges on the skull at a tangent. 

Freq'iiency . — The head presents by the face 
in about 1 in 300 of all cases. 

Mode of Production , — The head becomes ex- 


tended for several reasons, which may act 
separately or in combination. 

1. Uterine Obliquity . — This has been shown 
in the case of vertex presentations where the 
head lay in the commonest position of the 
vertex, namely, with the occiput to the left, 
and where the uterus had the usual obliquity, 
namely, to the right, to distinctly favour flexion. 
Where, however, one of these conditions is 
reversed — for instance, where the occiput lies to 
the right — the arrangement does undoubtedly 
favour extension, and the head will be brought 
first into the attitude of a brow presentation, 
and then into that of a face (Fig. 22, p. 175). 

The explanation already given in reference to 
the causation of flexion in vertex cases need not 
be made again at full length. 

2. Flat Felvu . — If the brim in this case is 
of the elliptical variety, the biparietal diameter 
will have to lie in a diameter of the brim, which 
will to a greater or less degree retard its 
advance. This is a diameter to one side of the 
conjugate, and roughly parallel to it, since in 
this class of pelvis the head enters the brim in 
the transverse diameter. 

The biparietal diameter lies nearer to the 
occipital end of the head than to the frontal, 
and in conse([uence the occipital end will be 
retarded while the frontal end is allowed to 
advance. The result of this is to extend the 
head (see also p. 179), 

3. Dead Child , — Dead children present by 
the face in a larger proportion than living ones 
do. The reason of this is that the normal 
muscular tone is wanting, and the head may 
reach the brim in any attitude ; and then if 
there are other forces (oblkpiity of the uterus 
in a suitable direction, for instance) which will 
tend to extend the head, a face presentation is 
readily produced. 

4. Other causes of far less importance some- 
times bring about a face presentation. A goitre 
may sometimes be large enough to cause ex- 
tension of the head by its bulk. It has been 
said that an unusually long head (dolicho- 
cephaly) is very liable to present by the face ; 
this is quite uncertain, and the type would 
have to be extraordinarily well marked to cause 
this result. 

Before entering on the detailed description of 
the mechanism in each kind of face presentation, 
it will be well to point out the features wherein 
face cases differ from those of the vertex. 

The chin takes the place of the occiput in 
being the most advanced part of the head, and 
the occiput comes last. 

The submento-vertical diameter (4J inches) 
takes the place of the suboccipito-frontal 
(4 inches) in relation to the walls of the birth- 
canal. A larger diameter has therefore to pass, 
and there is proportionate delay. 

The chin does not project so far in advance 
of the general mass of the head as the occiput 
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does, and so does not so soon come under the 
influence of the pelvic floor. In the case of the 
chin being behind, rotation forwards takes place 
later in face presentations than rotation for- 
wards of the occiput in occipito-posterior vertex 
cases. 

Moulding takes place with more difficulty 
than in vertex presentations, for the whole hind- 
head has to be depressed on to the back of the 
neck. This means more delay in the case of a 
closely-fitting head and pelvis. 

The positions of face cases are four, and are 
named according to the direction of the chin. 
They are : — 

1st, or right mento-posterior. The long 
diameter of the face is in the right oblique 
diameter of the brim. This is called the first 
position, since it is derived from the first vertex 
position by extension. 

2nd, or left mento-posterior, in a similar way 
from the second vertex. 

3rd, or left mento-anterior, from the third 
vertex. 

4th, or right mento-anterior, from the fourth 
vertex. 

In each of these cases the forehead in the 
face presentation lies in the place occupied by 
the occiput in a vertex presentation. 

It will be easy to remember the relations of 
the corresponding j)osition8 of the vertex and 
face if it be kept in mind that the back of the 
child looks in the sjvme direction whether the 
case be one of face or vertex. 

It may again bo sttvtod for the sake of clear- 
ness, that although in namintj the positions the 
forehead takes the place of the occiput, the chin 
represents the occiput in the mechanical relations 
of the process. 

Diagnosis and Mechanism 

First Face Position. — RUjht Mento-posterior. 
— This, being derived from the commonest 
vertex presentation, is naturally the commonest 
position of the face. 

Diaifnoais , — On al>dominal examination the 
back of the child is found lying to the mother's 
left ; the limbs are rather prominent on the 
right side. There is a sharp angle between the 
back and the occiput. The fcvtiil heart, if it is 
heard, is most easily audible on the same side 
m the limbs, namely, the right. This is, of 
counse, due to the extension of the neck and the 
upper part of the thorax, which makes them lie 
near to the uterine wall, since the convexity of 
the fatal trunk is now on the anterior surface. 

On vaginal examination, if the os is sufficiently 
dilated, some part of the face is usually felt, 
most commonly the orbital and glabellar region. 
Tlie bridge of the nose is traced backwards and 
upwards (in the ordinary obstetric position) to 
the mouth, wlu're lie* alveolar ridges are felt, 
and l)cyt)nd liiis tlu' chin. The right cheek is 
anterior. 


Mechanism . — The head passes through the 
brim in the right oblique diameter, becoming 
slightly more extended, and the chin impinges 
on the pelvic floor. The child can now descend 
farther only by rotation of the chin forwards, 
for its neck is as far extended as possiVfie, and 
the tension of its curved axis is very considerable. 
It thus comes to have the relation to the curve 
of the axis of the parturient canal that an 
elastic rod, whose natural curve was one with 
the concavity backwards, would have to a tube 



Fig. Sl.~.Merhiini!<ii) in lit at Ijkc presenUtton. The curved 
arrow ghows the direction of the chin-rotation. 


containing it whose curve was a forwardly con- 
cave one. In this case, if the tube allows of a 
certain amount of movement on its axis on the 
part of the rod, and there is little friction, the 
rod will rotate on its axis until it lies with its 
curve coinciding with that of the tube ; that is, 
with both their conciive sides facing the same 
way. It will readily be seen that in the case of 
the foetus the tendency will be for it to come 
to lie with its chin forwards, so as to relax the 
tension of the over-extended head and thorax. 
The chin will be guided by the slope of the 
right half of the pelvic floor forwards and 
downwards till it ap[>ears at, and escapes from, 
the under surface of the pubic arch. This 
tendency of the chin to come forwards is less 
optK)sed by the shape of the pelvis than in the 
case in those positions of the vertex where the 
occiput lies behind ; for the length of the face 
is less than the occipito fronti\l diameter, and 
it can turn through the transverse diameter of 
the cavity without difficulty. The chin then 
rotates thmiigh three-eighths of a circle, and the 
face comes to lie in the antero-posterior diameter 
of the i)elvie outlet. The angle between the 
chin and the neck now “hitches" under the 
pubic arch — to use a convenient but rather 
incorrect expression — and the bulk of the head 
is pushed forwards by the pelvic floor, pro- 
ducing a nanoment of flexion. The face, fore- 
head, vertex, and occiput successively clear 
the perineum, ami tlie liead is born, the chin 
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rising up in front of the symphysis in the same 
way as the occiput does in vertex presentations. 

The head is now free to move on the 
shoulders. These have by this time rotated 
into the right oblique diameter, the right 
shoulder being to the front as at the beginning. 
The face therefore looks towards the mother’s 
right thigh, and restitution takes place exactly 
as in vertex positions. 

Second Face Position. — Left Mento-posterior, 
— The face here lies in the left oblique diameter 
of the brim, with the forehead to the front. 

Diagnosis. — The back of the child is to the 
right and the limbs to the left. The angle 
between the back and occiput, felt per abdomen, 
is on the right side, and the fcetal heart, if 
heard, is on the left. 

On vaginal examination the left cheek is 
anterior ; the bridge of the nose Qin be traced 
backwards and downwards to the mouth and chin. 

Mechanism . — The head descends, passing the 
brim on the left oblique diameter ; and after 
that it follows, mutatis mutandis^ the same 
course as that just described for the first facial 
mechanism. 

In the first and second facial positions it will 
be noticed that the chin has to make a long 
rotation of three-eighths of a circle to reach the 
space under the pubes, thus contrasting with 
the corresponding vertex positions, in which 
the rotation of the occiput is the shorter one of 
one-eighth of a circle. In the third and fourth 
facial mechanisms, on the contrary, the rotation 
of the chin is a short one, while it will be 
remembered that the third and fourth vertex 
cases undergo a long rotation. 

Third Face Position. — Left Mento-anterior. 
— The face lies in the right oblique diameter 
of the brim, with the forehead backwards. 

Diagnx)sis . — The back of the foetus is to the 
right, and the limbs to the left. The foetal 
heart is heard on the left. The left cheek is to 
the front ; the bridge of the nose can be traced 
forwards and downwards toward the mouth 
and chin. 

Mechanism. — As the head descends the 
mechanism is simple. The chin is directed 
forwards, rotating through one-eighth of a 
circle, till it comes into the sub-pubic space. 
The head is then born by flexion, as has been 
described in the first facial position, when it 
has reached this stage. 

The shoulders are in the left oblique diameter 
of the pelvis, the left shoulder being in front. 
As they rotate into the antero-posterior diameter 
at the outlet the face undergoes restitution, and 
looks directly to the left, just as in the third 
vertex position. 

Fourth Face Position. — Right Mento-antericyr. 
— The position and relations in this mechanism 
are the same as in the last described one, “ left ” 
being substituted for “right,” and vice versd. 
The mechanism corresponds. 


If we now contrast the mechanism in vertex 
cases on the one hand with that of face cases 
on the other, it will be seen that the following 
are the most important points of difference : — 

In vertex cases there is flexion at the begin- 
ning ; the third position rotates into the second, 
and the fourth into the first. Delivery of the 
head is accomplished by extension. 

In face cases there is extension at the begin- 
ning ; the second position rotates into the 
third, and the first into the fourth. The head 
is delivered by flexion. 

Also, in mento-posterior positions, reduction 
can, and usually does, occur later than in 
occipito-posterior ones. 

Moulding of the Head . — The head in face 
presentations does not lie with its long axis so 
nearly parallel to that of the parturient canal 
as is the case in vertex presentations ; and so, 
although the longest axis of the ovoid is the 
one which is, on the whole, lengthened, the 
diameters which are shortened are not exactly 
the same as in the vertex moulding. The 
lengthening takes place along the fronto-occipital 
and mento-occipital diameters ; the shortening 
along the cervico-vertical diameter, or one close 
to it. The occipital region is compressed 
between the back of the neck and the wall of 
the birth-canal, and is therefore s(pieezed into a 
rather sharply-pointed wedge. 

There is, in face cases, a peculiar and some- 
what unaccountable prominence of the forehead, 
in spite of the fact that the face is compressed 
along its vertical diameter. This is due to the 
greater firmness of the frontal bone, which, in 
addition to the fact of its being of greater thick- 
ness at its lower part than the other bones 
forming the vault of the skull, is also really 
part of the base of the skull as far as its 
orbital portion is concerned, and is therefore 
not easily bent. 

The caput succedancum is usually formed 
when the face is at the vulva, or close to it, 
and lies near the angle of the mouth — on the 
right side in first and fourth positions, and on 
the left in second and third positions. If a 
caput is formed while the head is still within 
the os, or high up in the canal, it will appear 
in the mento-posterior pojb\ions somewhere near 
the left or right eye, accoivling to which eye 
lies to the front. The tumour is sometimes 
very large, and is not seldom the seat of much 
ecchymosis. 

Persistent Mento-posterior Mechanism . — The 
chin sometimes fails to rotate forwards, just as 
in the case of a posterior occiput. This is very 
rare, for the mento-frontal measurement, which 
is about 3J inches, does not prevent rotation by 
its length in regard to the transverse diameter 
of the cavity, as happens in the case of the 
fronto-occipital diameter in persistent occipito- 
posterior positions (p. 178). The chin comes 
forward under the influence of the pelvic floor 
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quite easily as a rule, even if the head has 
descended well on to the pelvic floor before 
rotation is begun. 

In addition to this, the curve-tension of the 
fa'tus has here a very powerful effect. If the 
head descends deeply into the pelvis with the 
chin still backwards, the extension of the head 
and neck is very considerable, and the tension 
in the direction of flexion is very great. We 
have therefore the curved rod (p. 181) bent by 
the shape of the tube in which it lies into a 
reversed curve. Given the comparatively un- 
restrained movement on its long axis secured 
by the short rnento-frontal diameter, the trunk 
of the child will rotate on this axis as already 
described. 

It is fortunate that reduction is so much the 
rule ; for with an unreduced mento-posterior 
position, in the case of a normal pelvis and head, 
delivery cannot fake place. 

The reason of non-reduction is analogous to 
that of vertex cases. It is due to insufficient ex- 


is not BO good in these cases as in vertex pre- 
sentations. Labour is prolonged as already 
mentioned, and manipulations are often neces- 
sary. In the unreduced mento-posterior cases 
the mother runs all the risks of arrested labour. 

There is danger to the foetus from over- 
extension of the neck, especially when the chin 
is backwards ; and the cord may prolapse. 
(For Management, see p. 199.) 

Brow Presentations 

The head in these cases, which are very rare, 
is in an attitude midway between flexion and 
extension ; and the longest diameter, the mento- 
I vertical (5^ inches), endeavours to engage in 
1 the brim. The head is, in consequence, in a 
state of unstable equilibrium, and no doubt 
practically all face cases pass through this 
condition at one time or another in their pro- 
gress ; so that until it engages in the brim, or 
at all events persists in endeavouring to engage, 
this attitude has no special importance. 


tension, whereby the most favourable 
diameters are not brought into re- 
lation with the pelvis. In other 
words, the presentation is one very 
nearly that of the brow (see below), 
and a diameter near the mento- 
vertical is thrown across the pelvis. 
Such a diameter will measure about 
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5 inches, and will prevent forward 

rotation ; the chin will therefore move backw^ards 

into the hollow^ of the sacrum. 

There is a great difference betw'een the state 
of things now present and those which obtain 
in the case of occipito-posterior mechanisms. 
In the latter the head flexes a little more ; the 
occiput clears the periineum, and frees the head. 
Here, how ever, the anterior fontanelle is jammed 
against the back of the pubes, and to enable 
the chin to clear the perinicum, an amount of 
additional extension, of which the head is not 
capable, is required. For, as the base of the 
skull comes deeper into the pelvis, to enable 
this extension to take place, it brings with it 
the neck, and after a little more descent the 
upper part of the thorax. A wedge is thus 
endeavouring to enter the pelvic brim which 
the latter is unable to accommodate, and im- 
paction results. To enable delivery to take 
place, the head has to be reduced in size by 
perforation. In some cases of small or dead 
children the head has been able to extend 
sufficiently to permit the chin to escape over 
the perineeum, and allow of flexion of the head, 
and the gliding of the face and forehead from 
behind the pubes. 

Moulding of the Head ami Caput . — These 
changes are pretty much the same as those found 
in normal face presentations. The caput will be 
found over the eye and adjacent parts, on that 
side of the face which lies anterior in the pelvis. 

General Character of Labour - — The prognosis 


Engagement at all, in the case of a normally 
sized he^ul and normal pelvis, is impossible until a 
very great amount of moulding has taken place. 

Mode of Production . — When the head lies on 
the brim in this attitude the downward pressure 
must have a vertical direction ; or if there is 
a tendency towards flexion or extension, the 
obliquity of the uterus must be exactly enough 
to counteract such tendency and preserve the 
unstable equilibrium. Thus the cause of brow 
presentations is the same as that of face pre- 
sentations, but acting less completely. 

On each side of brow presentations may be 
placed a series of presentations of the vertex 
and of the face. Nearest to it on the one side, 
that of flexion, is the imperfectly flexed head 
that leads to persistence of the occipito-posterior 
position, and nearest on the side of extension 
is the incompletely extended face presentation 
which leads to persistent mento-posterior mech- 
anisms. 

Diagnosis . — On abdominal examination, if the 
woman be a favourable subject, the projection 
of the occiput and the chin can be made out, 
one on each aspect of the child. The head will 
in practically all cases be lying high, since it 
cannot enter the brim. 

Per vaginam, if the head can be reached, the 
bregma is found at one end of the presenting 
part and the glabella at the other. The 
orbital arches will be recognised, and will indi- 
cate the anterior surface of the child. 
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Mechanism , — After the head has been re- 
duced in its longest diameter by moulding at 
the brim it descends, probably by slight 
advances of the chin and occiput alternately ; 
but the amount of advance in neither case is 
enough to convert the presentation into a face 
or a vertex. Rotation is controlled entirely by 
the shape of the pelvis, for the fit is a very tight 
one indeed ; so that whichever end of the head 
lies most to the front at the beginning comes 
round under the pubic arch eventually — it is 
usually the chin. 

The forehead, now elevated into a marked 
projection, descends to the vulva, and presents 
there. The head then flexes, rotating round 
some part of the face, usually about the gla- 
bella, which lies under the pubic arch. ''J'he 
vertex and occiput then glide over the 
perineum, and the head is freed by slight 



Pig. 33.— RelntioDs of liead and pelvis in l»r(»\v mechanisms 

extension and the passage of the face and chin 
under the pubic arch. 

If the chin rotates backwards, delivery in 
ordinary cases is impossible ; but if the head is 
very small and easily moulded, the chin will 
descend by extension and be born over the 
perinjeum, the vertex afterwards passing under 
the pubic arch by flexion. 

Even in the more favourable mechanism the 
chances of delivery without perforation of the 
head are extremely small. 

Restitution will take place according to the 
rules already laid down. 

Moulding and Caput . — The head is distorted 
to a remarkable degree. The frontal bone is 
elevated, as already mentioned, and the head 
slopes down from this to the occiput very 
sharply. The diameters lengthened are the 
occipito- frontal and the suboccipito - frontal ; 
those shortened are the cervico-bregmatic and 
the mento-vertical. 

General Character of Labour . — The mother 
runs great risks in these cases from the pro- 
longed labour and the necessary manipulations 
and use of instruments. The perineum is sure 
to be much lacerated. 

The nervous centres of the child may be 


greatly damaged by the considerable compression 
undergone by the head. (For Management, see 
p. 200.) 

PoDALic Lies 

These lies include presentation of the full 
breech ; of the incomplete breech ; of the knees, 
or a knee ; and of the feet, or a foot. 

Full Breech . — This is the commonest presenta- 
tion of the podalic end of the child, because 
the natural attitude of the child in utero is 
that with the thighs and knees flexed. This 
attitude makes the presentation consist of the 
buttocks and the feet, the legs being crossed 
and closely applied to the front of the body. 

Incomplete Breech (siege deconqdete^ mode des 
fessesj of French authors). — The legs are ex- 
tended on the thighs, so that the feet lie by the 
side of the child’s head. It is pretty certain 
that this attitude is the one, in many cases, 
which has prevailed during pregnancy, for after 
the delivery of such children the limbs fre- 
(juently fly back to the same place, even when 
they have been brought down into their natural 
attitude. In other instances the legs, after 
delivery, will remain as tliey are placed, and the 
extraordinary attitude must have been produced 
during labour by tlie hitching of the heels at 
the brim. 

Knee j>resentations are very rare, and probably 
produced l)y manipulations in most cases. 

Footling ]trese)itations may be of one or of 
both feet. If only one present, the half breech 
(one buttock, and possi))ly one foot) remains to 
dilate the maternal passages. But if both feet 
come down the passages are very imperfectly 
dilated before the head, and this is a matter of 
great importance. The half breech attitude is, 
in all cases of podalic version, the one intention- 
ally produced. 

Causes of the Podalic Lie . — The proportion in 
which it occurs is about 1 in 40 of all cases. 
It is due to the absence or to the inversion of 
the causes which bring about the cephalic lie in 
such a very large proportion of labours. 

It occurs thus in cases of hydrocephalus^ where 
the head-end of the child is larger than the 
breech, and is ])etter accommodated in the 
fundal end of the uterus, and in cases where for 
some cause the specific gravity of the child is 
not decidedly near the anterior end of the child, 
as in iweinataire children. In these last, too, the 
size of the child is not sufficient to make its lie 
in the uterus a matter of importance, and it is 
able to occupy cither end of the uterus by its 
head indifferently. It occurs where there is 
excess of liquor ainni^ or where the uterine avails 
are unduly lax, as they are sometimes in multi- 
pane. Twin pregnancy causes the adaJ)tation 
of the foetuses to the cavity of the uterus to be 
different from that present in single cases. Con- 
tracted pelves prevent the head from resting on 
the cup formed by the normal brim, and thus 
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cause it to be more readily displaced ; and in 
these cases the whole uterus lies higher than 
usual in the abdomen, and it and its contents are 
more readily displaced. A placenta 2y^'(^via fills 
up the brim and renders the seat of the head 
less secure. 

The presentations of the foot and knee are 
brought about by a want of close fitting between 
the breech and the brim, whereby a part of the 
presentation is allowed to prolapse in front of 
the rest. 

Positions . — The positions are named according 
to the direction in which the sacriun looks. 
They correspond, therefore, to the positions of the 
vertex. 

The diameter, however, which governs the 
rotations of the pelvis of the child in the par- 
turient canal is the bitrochanteric, which is at 
right angles to the sacro-pubic, and may be in 
either oblique diameter of the pelvis, with the 
sacrum facing either backwards or forwards. 
The positions with the sacrum forwards are 
commoner that sacro-],)osterior ones, owing to 
the lumbar convexity of the mother fitting more 
easily into the ventral concavity of the child. 

Diagnosis and Mechanism 

First Breech . — Left sacro-antcrior. 

The bitrochanteric diameter lies in the left 
oblique diameter. 

Duu/nosis . — On abdominal examination the 
back of the child is found to lie on the left side 
of the uterus, and to be continued upwards into 
the easily recognised head which occupies the 
fundus. The foetal heart is heard to the left of 
the navel, a little above it. 

Per vaginam, the cleft between the buttocks 
lies in the right oblique diameter. Usually 
about the middle of the furrow the anus may be 
made out, and in front and to the left of this 
the coccyx and sacrum with the sacral spines, 
near the foramen ovale. It is not easy to dis- 
tinguish the sex of the child by its genital organs 
at this stage. 

Mechanism. — The breech descends with a 
rotation of the anterior trochanter, the left, to 
the front, obeying the shape of the pelvis and of 
the gutter of the pelvic floor. The left trochanter 
appears at the vulva, and the right trochanter 
forms the outer extremity of the curve produced 
by the pelvis revolving round the left trochanter 
as a centre. This revolution is the same as 
that of the head round the suboccipital region 
in vertex mechanisms. 

The revolution causes a lateral flexion of the 
trunk, for the shoulders lie pretty well in the 
plane of the brim. Rotation is combined with 
slight extension of the trunk, for the child does 
not rotate so completely as to bring its bitro- 
chanteric diameter into the exact antero-posterior 
diameter of the outlet. This, again, is quite 
comparable to the slight lateriflexion of the head 


found in vertex cases at this stage (p. 176). 
Both buttocks are born together. 

An external rotation takes place immediately 
the hips are free, for the shoulders are now 
lying in an oblique diameter, and the trunk has 
acquired a twist. The hips, in consequence, 
rotate a little way back so as to occupy their 
former position, the sacrum looking slightly 
forwards. As the shoulders now come down they 
rotate into the antero-posterior diameter of the 
pelvis ; the left shoulder forms the centre of a 
revolution in which the right sweeps down the 
posterior wall of the canal, and both shmdders 
are born together. 

The head comes into the pelvis somewhat 
flexed. The occipito-frontal diameter lies in 
the left oblique with the occiput forwards. The 
occiput, as the head descends, rotates to the front, 
obeying the shape of the outlet. The longest 
diameter, the mento-vertical, remains as far as 
it is allowed by the connection of the head with 
the neck, in the axis of the canal, and it is on 
this coincidence of axes that the proper delivery 
of the head greatly dej)ends. 

The nape of the neck is now lying against the 
lower edge of the pubic arch, and the whole head 
revolves round this point, the chin soon appear- 
ing at the vulva. The vertex is the last part of 
the head to be born. 

The delivery of the head is the critical part of 
breech presentation, for not only is the progress 
at this stage slow, owing to the fact that the 
uterus has contracted down to its smallest 
useful size, and thus leaves the expulsion to be 
completed by the vaginal and abdominal muscles, 
but the child is in a precarious condition. For 
the placental area is contracted, and the blood- 
supply to the placenta is much diminished ; the 
cord is suffering pressure between the head and 
the pelvic wall ; and the body-surface of the 
child is very liable to be so stimulated by the 
cold air in which it now finds itself as to bring 
about an inspiratory effort by reflex action, and 
to possibly fill the lungs of the child with liquor 
amnii, meconium, and blood contained in the 
vagina. The methods of assisting the delivery 
of the after-coming head will be considered else- 
where. 

As the head rotates into the antero-posterior 
diameter of the outlet it brings the trunk round 
in the same direction, and causes it to face 
towards the mother’s back, the left thigh and 
shoulder lying close to the mother’s right thigh. 

Second Breech . — Right sacro-anterior. 

The bitrochanteric diameter lies in the right 
oblique. 

Duvfnosis . — Per Abdomen. — The back is to 
the right, and the limbs to the left. The head 
is felt at the fundus. The foetal heart is heard 
to the right of, and above, the navel. 

Per vaginam, the sacrum is found near the 
right foramen ovale, and the cleft between the 
buttocks runs in the left oblique diameter. 
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If left and right are interchanged, the 
mechanuni of this position is described in the 
same way as that of the first breech. 

Third Breech. — Right sacro-posterior. 

Diaynoms. — The bitrochanteric diameter lies 
in the left oblique. The back looks to the 
right and rather backwards, and the limbs to 
the left and slightly forwards. The heart may 
not be heard ; if it is, it will be found on the 
right side above the level of the navel. 

MecJuinism. — As the breech descends, the 
right hip rotates towards the pubic arch. The 
trunk is lateriflexed, and also bent slightly 
forwards. The hips are then born in the same 
way as in the mechanisms just described, and 
the abdomen of the child is turned to the 
mother’s left thigh. 

After this there are two ways in which the 
rest of the child may follow : — 

1. The trunk may continue to rotate in the 
same direction as that in which it has already 
moved, and the shoulders will then descend in 
the right oblkpie, the right shoulder still being 
in front. The occiput is thus brought forwards, 
and the rest of the mechanism is that of a second 
breech. 

2. The shoulders descend in the same obli(pie 
diameter as the hips, and the liead will then lie 
in the right oblique with the occiput slightly 
backwards. 

The head then comes down and the occiput 
is rotated forwards. This is mainly on account 
of the tension in the direction of flexion which 
the upper part of the child is now experiencing. 
If further descent were to take place with the 
occiput backwards, the chin would have to be 
still further flexed on the thorax to allow the 
neck and upper part of the chest to follow the 
curve forwards of the maternal canal at this 
level ; whereas if the occiput comes forwards 
the tension is at once relieved, and the head, by 
an easy extension, is born as in the preceding 
mechanisms. Also, if the head came down with 
the occiput not forwards a long diameter of the 
head would be thrown transversely across the 
outlet — one, in fact, near the mento-vertical, or 
at least the mento-occipital— and this would 
cause the walls of the canal to be stretched in 
a way that would bring about a rotation of the 
head into another position, this position being 
one with the occiput forwards (see p. 176). 

In the first kind of mechanism the rotation 
forwards of the back of the child occurs between 
the passage of the hips through the brim, and 
that of the shoulders through the same ring; 
and in the second, after the passage of the 
shoulders. 

Fcnirth Breech. — Left sacro-posterior. 

The bitrochanteric diameter is in the right 
oblique, and substituting left for right through- 
out, the mechanism is the same as that occiirring 
in the last described position. 

Abnormal Mechanis7ii8 in the Sacro-posterior 


Positions . — These variations occur when the 
head descends into the pelvis with the occiput 
backwards and the head insufficiently flexed. 
Then, just as in presentations of the head-end 
of the child, the longer diameters of the head 
lie across the pelvis, and prevent the rotation 
forwards which normally takes place. The 
occiput is found, therefore, in the hollow of the 
sacrum, unable to rotate forwards as it has 
done in the hitherto described sacro-posterior 
positions. 

The usual thing to happen now is that the 
occiput shall hitch on the edge of the perinajum, 
which fits into the nape of the neck. The head 
then flexes farther on to the chest; and the 
chin and the rest of the face glide under the 
pubic arch. 

A less common way of delivery of the head in 
such a case is for the chin to hitch behind the 
symphysis, and for the head to revolve round 
this as a centre. The longest (mento-vertical) 
diameter of the head is thus thrown across the 
outlet, and the head is delivered as an inverted 
face, plus the length of the chin. 

Footling Presentations . — The dia gliosis of this 
presentation can be made from the vagina only. 
One or both feet may present, and one or two 
limbs may be found in the vagina. The only 
other presentation with which a foot can be 
confused is that of the hand and arm. The 
characteristic part of the foot is the heel, to 
which no counterpart exists in the hand. The 
toes all lie close together, and there is no thumb 
to be separated from the rest of the digits. 
The heel is distinguished from the olecranon, 
with which it might be momentarily confounded, 
by tracing the sole of the foot forwards and 
finding the toes. The direction of the heel 
shows the direction of the occiput. 

Mechanism . — If both feet are down, labour is 
easier in its early stages than in the case of a 
breech. But when the shoulders, and later the 
head, come down, these parts have to do the 
dilatation which should have been performed 
by the breech, and there is corresponding delay ; 
otherwise, the mechanism is that of a breech. 
If, however, only one foot present, the other 
being doubled up in its normal position, the 
state of affairs is much more favourable. The 
half breech is able to dilate the passage pretty 
well, and this presentation is the one always 
artificially produced after version. 

It is important to remember how the 
mechanism is modified by the presentation of 
one foot. This foot is the lowest part of the 
child, and is therefore first influenced by the 
trend forwards of the pelvic floor ; it is in 
consequence rotated to the front, wherever it 
may be to start with. The bearing of this is, 
that when version happens to be required in 
a pelvis of which one side is more roomy than 
the other, and in which it is desirable to make 
the occiput pass through the larger half, the 
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operator has it in his hands to place the occiput 
in which side he prefers. For instance, if the 
right side of the pelvis is the larger, he will 
bring down the right leg of the child, which, 
coming to the front, causes the occiput to come 
down into the right side of the brim. 

Knee PresenUitions . — The knee is recognised 
by its size and by the movable patella. It is 
liable to be confused with the shoulder only, 
and an abdominal examination will prevent this 
mistake being made. 

Moulding of the Ilea/l in the Podalic Lies , — 
The head passes through the pelvis flexed, that 
is, as has been already explained, with its 
longest diameter as nearly as possible in coinci- 
dence with the axis of the parturient canal. In 
consequence, the diameters shortened are almost 
the same as those in vertex presentations with 
the occiput forwards. There is the difference, 
however, that the vault of the skull is not 
pressed in as it is in the head-first cases, 
where it has to overcome the resistance of the 
pelvic floor, and so the suboccipi to- frontal and 
suboccipito-bregmatic diameters are not so much 
reduced. There is also, perhaps, slightly less 
complete flexion in breech cases. The fronto- 
occipital diameter is shortened considerably, and 
the head is thus rendered slightly dome-sLiped. 
If the child is born alive, however, there can be 
but little moulding ; for the head is not long 
in the pelvis, and remains for a still shorter 
time on the perineum. 

General Character of Labour , — The mother’s 
safety is not endangered in these cases unless 
manipulations are necessary. The child, how- 
ever, is in some danger if delivery of the head 
does not take place speedily after the trunk is 
born. For the placental site is contracted, and 
the supply of oxygenated blood to the child cut 
off ; there is much risk of compression of the 
cord between the head and the mother’s pelvis ; 
and the stimulus of cold air on the surface of 
the child’s trunk is very liable to cause in- 
spiratory efforts while the mouth and nose are 
lying in the vagina, and mucus, liquor amnii, and 
blood will in that case be sucked into the lungs. 

In unreduced sacro- posterior positions the 
delay and the risk are greater. 

The child’s sterno-mastoid muscle is occasion- 
ally torn, and a hjematoma produced. This 
is sometimes followed by wry -neck. (For 
Management, see p. 200.) 

Transverse Libs 

In the case of a transverse lie the long axis 
of the child is at nearly right angles with that of 
its mother. In practically all examples of this 
abnormal lie the shoulder is the presenting part, 
and the head lies at a considerably lower level 
than the breech. 

Causation , — A transverse lie has been shown, 
in discussing the mode of production of the 
normal lies, to be, under ordinary circumstances, 


a condition of unstable equilibrium for the 
child ; and there must, therefore, be either a 
cause continually in action to keep the foetus in 
this relation to the long axis of the mother’s 
uterus, or an absence of most or all of those 
forces which tend to place the child in the axis 
of the uterus. 

Such conditions are found to be — 

Contracted Pelvis. — This cause acts through 
the increased uterine oblicpiity usual in con- 
tracted pelvis, and by the head being prevented 
from entering the brim. 

Prematurity. — There is disproportion between 
the child and the uterus, and the lie is in- 
different (see p. 174). 

Death (with, possibly, decomposition) of the 
Feetus. — Idiere is no muscular tone, and the 
compact ovoid shape of the foetus in utero is not 
preserved. 

Twin Pregnancy. — The shape of the combined 
ovoid is irregular. 

Placenta Pnevia. — The lower uterine segment 
is filled up and the long diameter of the uterus 
shortened. 

Hydramnios. — The same reason holds here as 
in prematurity. 

Tumours in the pelvis, or fibroids in the 
uterine wall, may displace one of the poles of 
the fmtus. 

Positions , — The child may have its back 
anterior or posterior ; and in either case its head 
may be to the right or left. 

Owing to the dextro-rotation of the uterus the 
child will not lie in the transverse diameter of 
the brim, but rather parallel to one of the oblique 
diameters. The back is most commonly directed 
forwards for the same reason as in all lies ; and 
owing to the dextro-rotation of the uterus the 
head is usually in the left iliac fossa, since this 
is the lowest part of the uterine cavity. 

Diagmjsis , — In all cases where there is no 
tumour complicating the case the diagnosis can 
be made by the abdonien. The shape of the 
uterus is characteristically altered, for its long 
diameter is transverse instead of vertical. 

The liead is felt in one iliac fossa. The breech 
is higher than the head, and is about half-way 
up to the fundus. The lie of the child can 
usually be quite well made out whether the 
uterus is contracted or relaxed. 

Per vaginam, there will early in labour probably 
be no presenting part to be made out. Later 
on the arm frequently prolapses, and in any case 
the shoulder may be reached when it has been 
forced down on the brim. If there is any doubt 
at first, after an abdominal examination has 
been made an anaesthetic should be given, and 
the pelvis and abdomen thoroughly explored. 

If the membranes are unruptured when the 
examination is made, the characteristic finger- 
like shape of the bag will be recognised. Care 
must be taken not to rupture them during an 
examination. 
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If the shoulder is felt it has to be distinguished 
from a knee, from the breech, and from the side 
of the face. Its characteristic points are the 
clavicle, acromion process, and spine of the 
scapula. If the examining finger is able to pass 
the point of the shoulder and to reach the ribs 
in the axilla, there can no longer be any doubt. 

If the elbow is at the os, it might be confused 
with the heel owing to the projection of the 
olecranon. The finger should be passed along 
the surface continuous with the projection, and 
the absence or presence of the sole of the foot, 
ending in the toes, will serve to identify the part. 
But such confusion cannot possibly arise if a 
careful abdominal examination has been made. 
The direction of the head and of the back of the 
child can be ascertained by abdominal and by 
combined examination. The axilla felt per 
vaginam shows which way the head lies, and the 
spine of the scapula shows the back. * If the arm 
has come down, the thumb after supination of 
the hand will point to the head, and the palm 
will show which is the ventral surface of the 
child. If the prolapsed hand is the right one, 
the right hand of the physician will be able to 
grasp it as in shaking hands ; whereas if it is the 
left, this cannot be done. 

Natural Course of Lahour if iniassisted . — The 
prognosis is very unfavourable in these cases, 
both for the mother and the child. Speaking 
generally, the usual co\irse of things is that the 
08 dilates very slowly, owing to the projection of 
the bag of membranes. This projection in the 
form of the finger of a glove, already mentioned, 
is due to the fact that there is no ball-valve in 
this case, such as is provided by the head in 
normal cephalic lies, to prevent the whole intra- 
uterine pressure coming on the bag of membranes. 
The membranes are therefore thrust forward 
unduly, and they rupture long before they have 
done their work. 

The cord often presents, and when the mem- 
branes rupture, prolapses, for the presenting 
part does not fit the low^er uterine segment, and 
the cord slips past. This is made more easy by 
the child’s belly being close to the os. 

When the membranes have ruptured, the 
liquor amnii drains rapidly away, and the uterus 
retracts on the foetus. The foetus is driven down 
into the lower uterine segment, which soon thins 
owing to the tension caused by the retracting 
upper segment and to the transverse stretching 
caused by the bulk of the child. The uterus 
may now become tetariic, and the w oman may 
die in that way soon from exhaustion ; or the 
uterus may become exhausted^ and then on a 
renewal of its efforts may become tetanic. 

Rupture of the vagina or lower lUerine segment 
may occur. 

Spontaneous delivery of one of the kinds to be 
mentioned may take place. 

In all these cases the child soon dies after the 
membranes have ruptured, owing to the retrac- 


tion of the uterus. This arrests the placental 
circulation by pressure, and in the same wray 
kills the nerve-centres. (For Management, see 
p. 203.) 

Spontaneous Delivery 

This is possible only when the child is dead 
or small. 

If it is alive, and possesses its muscular tone, 
delivery may happen by (1) spontaneous rectifi- 
cation ; (2) spontaneous version ; or very rarely 
by (3) spontaneous evolution. 

If it is dead it may be delivered by (1) 
spontaneous evolution, or by (2) spontaneous 
expulsion (corpore condiiplicato). 

Spont(meous Rectification. — This occurs above 
the brim and with unruptured membranes. By 
this movement the lie is converted into a cephalic 
one. It is brought about by the tendency of 
the uterus to resume its normal shape during 
contraction. The projecting head and breech 
are pushed in towards the middle line, and the 
child is caused to lie in the axis of the uterus. 
This movement would be represented artificially 
by cephalic version. 

S 2 ^onfaneous Version . — This is a podalic ver- 
sion of the child taking place spontaneously. As 
the uterus contracts the breech is forced down, 
and the trunk of the child is pushed across the 
brim in the direction of the head. This must 
take place soon after the membranes have rup- 
tured and when not too much liquor amnii has 
escajied. Then, even if the arm has prolapsed, 
which it often does, the elastic spinal column is 
able to transmit the pressure in such a way that 
at the cephalic end of it the direction of the 
force is converted into an upward one, the 
lowest point of the curve of the spine dipping 
a little way into the brim. The head rises 
and the breech is forced into the brim; the 
shoulder rises out of the brim, and the lower 
part of the trunk turns into the hollow of the 
sacrum, thus bringing the head to the front 
well above the symphysis. The curve of the 
hetal spine, which has its convexity downwards 
to start with, comes now, on account of the 
descent of its caudal end, into the pelvis, to 
have its convexity upwards. The lower end of 
the child being in the axis of the cavity, the 
head is able to be pushed by the inward pres- 
sure of the uterine w'alls into the middle line, 
and the case is thus converted in an ordinary 
podalic lie. 

The important feature of this mechanism is 
that the descent of the caudal end of the foetus 
into the pelvic cavity takes place with the 
shoulders above the brim. This will be appre- 
ciated when the next paragraph is read. 

Spo7itaneous Evolution. — The events in this 
method of delivery occur below the brim. The 
child is practically always dead or very prema- 
ture, though delivery of a child at term by this 
movement has been recorded. 
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The difference in mechanism between this and 
the last described case begins when the child 
lies with its shoulder in the brim. The spinal 
column, being devoid of tone, does not form an 
elastic rod as in spontaneous version ; so that 
when the uterus forces the breech down the 
shoulder is thrust deeper into the pelvis, and 
does not glide across the brim. The shoulder 
is driven down into the pelvic cavity ; this is 
followed by the side of the thorax, the abdomen, 
and finally the breech, which finds itself in the 
hollow of the sacrum. The side of the neck is 
now jammed against the back of the symphysis, 
and the shoulder comes down under the pubic 
arch and presents at the valve. The thorax 
and then the breech are forced down past the 
head and neck and are born, the legs being the 
first part to make a complete escape from the 
canal. The rest of the trunk and the head then 
follow, as in a breech case. 

Spontaneous Expulsion (corpore conduplicato). 
— The child here is always dead and small. The 
body is born doubled up, flexion taking place 
about the lower doi’sal region, which is born 
first. The chest is squeezed against the belly, 
and the head and pelvis are born together last. 
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In the general management of labour there 
are three essential important indications : — 

1. To prevent any septic infection from being 
introduced from without. 

2. Be ready to assist when necessary during 
labour, and thus recognise early and possible 
dangers. Assistance may be recpiired to pre- 
vent undue length of labour from any cause, 
retention of any parts of the placenta or mem- 
branes ; also help will be required to arrest 
hiemorrhage, to avoid lacerations to the genital 
tract or accidents to the child. 

3. Reduce suffering to a minimum by the 
administration of an amesthetic. 

Preparations for Labour. — If, as is usually 
the case, the doctor has seen the patient at least 
once before labour commences, special instruc- 
tion should be given as to the management of 
the last fortnight of pregnancy, in regard to 
the care of the nipples, the systematic clearing 
out of the rectum, and the use of hot baths ; 


vaginal douching, if any reason to believe that 
there is a venereal discharge (see “ Pregnancy, 
Management of ”). In most cases it is necessary 
to give the patient a list of the appliances that 
must be in the house, and to advise as to the 
choice of the room and position of the bed. 

Choice of a Room. — The room in which the 
labour is to take place should preferably be 
large and airy, with a south or western exposure 
if possible. A patient always gets on better if 
the room is bright, and gets a certain amount 
of sunshine. There should be an open fire-place 
(not a gas stove), and a good window to ensure 
proper ventilation. A fixed basin in the room 
is never to be commended, as there is always 
the possible danger of sewer-gas entering by it. 
If the room can have a dressing-room opening off 
it so much the better, as the bathing of the child, 
and the nurse’s preparation of food, douches, 
etc., can be carried on without disturbing the 
mother. It is also better for the nurse to sleep 
in the second room at night. The temperature 
of the room should be kept at 60“ to 65“ F. 

The bed should be fairly hard, so as not to 
form a pit where the patient lies. A feather bed 
is out of the question. A narrow bed, standing 
out into the middle of the room, is the most 
convenient during labour, as the patient can 
be more easily got at, and the administration 
of the amesthetic is easier. If the bed is not 
narrow, and cannot be placed so that there is 
access to both sides, it must be arranged so 
that the doctor has access to the patient’s right 
side ; if this is not done, the examination of the 
patient when on her left side has to be made 
with the doctor’s left hand, or otherwise entails 
a great deal of moving. The bed is made up 
in the ordinary way, then covered with a 
mackintosh sheet, well tucked over the edge, 
and covered with a draw-sheet. It is of great 
advantage to have over this a thick square of 
absorbent wool, which is burned after it is 
soiled by discharges. This should be changed 
once or twice during labour. 

List of Speciid Articles required 

Douche can, 2 quart size. 

Glass vaginal nozzle. 

Higginson’s enema syringe. 

Gum-elastic catheter or rubber catheter, 
size 8. 

Bed-slipper. 

Mackintosh sheet (size 1 yd. sq. at least). 

4 absorbent wood wool sheets : 2 large size, 
32 in. X 32 in. ; 2 medium size, 26 in. x 20 in. 

2 dozen large-sized wood wool towellettes. 
These are better in every way than ordinary 
linen diapers. 

4 binders of strong towelling (linen or hucka- 
back), 1 yd. wide x IJ yds. long. The binder 
is folded lengthways. 

Box of assorted safety-pins, some specially 
large for the binder. 
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Small bottle of best olive oil. (For removing 
vemix from the child.) 

Creolin. 

Chloroform, 4 oz. 

Linen thread, 1 hank, boiled and put into a 
bottle. 

Some pieces of fine clean linen. A pair of 
scissors (blunt-pointed). 

A dusting powder of equal parts of boracic 
acid, prepared chalk, and starch ; this can be 
scented with rose or violet. 

Boracic acid solution. 

Brandy or whisky. 

A new nail-brush. 

A packet of absorbent wool. 

Fluid extract of ergot, 4 oz. 

Castor oil, 3 oz. 

Complete set of clothing for child (see ‘‘ New- 
born Child”). 

The medical man should attend, as soon as 
possible on being summoned. Not only is it 
a great mental relief to the patient, but it also 
is an opportunity to diagnose the sort of labour 
that is likely to take place. If the presentation 
is abnormal, it allows of a chance of rectifying 
it by postural treatment during an early stage. 

The practitioner should take with him : — 

A lubricant for the fingers ; a tube of 1 in 
1000 corrosive sublimate and glycerine is useful, 
it does not get infected as a pot of vaseline 
would. 

Tabloids of corrosive sublimate. 

A pair of forceps. 

Needle-holder, pair of scissors. 

Needles, and strong silk or catgut. 

Hypodermic needle, with hypodermic tabloids 
of ergot, morphia, strychnine, and digitalis. 

Asepsis and Antiseptic Measures 

It is not too much to affirm that the most 
essential point in the successful management 
of a midwifery practice is a thorough know- 
ledge of the theory and practice of asepsis. 
The extraordinary reduction in the mortality 
shown by the records from the various lying-in 
institutions since the adoption of antiseptic 
methods, proves that if the principles of 
aseptic midwifery could be perfectly carried 
out there would be no deaths from septiciemia, 
and that there would be also a great reduction 
in the diseases directly due to childbirth. With 
regard to this point, some interesting figures 
are given by Dakin from a study of a large 
series of hospital statistics ; he shows that the 
unavoidable deaths from childbed which are 
caused by diseases other than septicaemia may 
be taken as about *2 per cent, which figure 
represents the present ideal death-rate. With 
care, equally good results can be obtained even 
under apparently adverse circumstances. Thus, 
out of a series of 1.549 consecutive cases under 
the writer’s care in out-patient dispensary prac- 
tice, the total mortality was 4, or 1 in 397, or 


*2 per cent ; the causes of death were rupture 
of the uteris, pulmonary embolism (2), and 
pneumothorax (phthisis pulmonalis). These 
results were simply due to Uriel cleanliness in 
all the details of the confinement. 

Before studying in detail the methods of 
preventing infection from the hands and clothes 
of the doctor or nurse, and from dirty instru- 
ments, etc., a brief reference may be made to 
nature’s method of keeping the vagina sterile, 

Krdnig has shown that the normal vaginal 
secretion in pregnant women has a germicidal 
reaction. It contains non-pathogenic bacteria. 
The vagina has been found to be aseptic within 
forty-eight hours after the introduction of 
septic bacteria. This bactericidal power is not 
apparent ; it is not due to a simple process, but 
it is quite possibly the result of a joint chemical, 
mechanical, bacterial, and leucocytic action. 
In addition to the germicidal action of the 
vaginal discharge, the operculum or plug of 
mucus blocking the cervix completely prevents 
the entrance of bacteria into the uterus. When 
the membranes rupture, the liquor amnii washes 
out the greater part of the vagina and carries 
off the bacteria present. After the birth of the 
child, when the walls have been stretched to 
their utmost, the liquor amnii that comes after 
the child is able to wash out any remaining 
bacteria. In this way the uterus is kept free 
by nature from bacteria after delivery. 

As in the course of labour vaginal examina- 
tion and operations must be performed, it is 
necessary to do all that is possible to avoid the 
introduction of germs. The keynote to this is 
absolute cleanliness in every detail. 

In arranging the method to be adopted it is 
well to have the details as simple as possible, 
so that they can be constantly carried out. It 
must also be remembered that many antiseptics 
are incompatible when mixed together. 

Soap decomposes corrosive sublimate, iodine, 
and permanganate of potash ; carbolic acid 
and permanganate of potash are incompatible. 
Carbolic acid and soap can be used together. 

Cleansiwj of the Hands. — The thorough 
cleanliness of the hands is as important for the 
nurse as for the doctor, and neither should 
touch the genitals of the patient without having 
washed the hands in some such way as the 
following : — First, scrub the hands, and especi- 
ally the nails, thoroughly with soap and hot 
water (the variety of soap is not of importance 
provided there is a good lather) ; then rinse the 
hands in plain hot water to remove all the 
soap, and thereafter soak them in a 1 in 500 
solution of corrosive sublimate for one minute. 
Never place the hands direct from the soapy 
water into the antiseptic, as soap decomposes 
corrosive sublimate. It is not necessary to use 
a lubricant for the examining finger ; but if it is 
preferred, avoid the use of oily or fatty materials, 
as it is almost impossible to render them aseptic. 
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Pots or boxes of so-called antiseptic vaseline 
give a false sense of security ; they are usually 
far from being aseptic, having been contami- 
nated by discharge and blood-stained fingers. 

A collapsible tube of carbolic acid (1 in 40) 
and glycerine, or a 1 in 500 mixture of cor- 
rosive sublimate and glycerine, are perfectly 
safe. The benefit of having the lubricant in 
the tube lies jn the fact that it cannot get 
soiled by dirty fingers. Carbolic acid is the 
more useful, as it can be used for forceps ; if 
the sublimate is used the mercury is deposited 
on the instrument. 

Cleansing of Aig^lianees and Instrmments , — 
Vaginal 7iozzles are best made of glass, and 
should bo boiled for at least five minutes before 
use. The catheter to be used should be new. 
Before and after using, both these instruments 
should be washed and kept in an antiseptic 
solution — 1 in 40 carbolic, or 1 in 1000 
sublimate. 

Mackintosh sheets must be washed over with 
carbolic before being put on to the bed, and 
bed-pans should bo carefully washed and dis- 
infected before and after use. 

All the instruments to be used should be of 
metal, so that they can stand being boiled ; 
and this should be done for five minutes, and 
after boiling they are immersed in an antiseptic 
solution. 

Cleansing of the Patient. — This must be 
thoroughly carried out to ensure that the 
douche, or clean fingers of the doctor or nurse, 
or the nozzle of the douche, will not get con- 
taminated from bacteria round the external 
genitals, and thus carry infection into the 
vagina. At the commencement of labour, and 
before any examination is made, the nurse 
should thoroughly wash with soap and water, 
and then rub over with a 1 in 40 carbolic lotion, 
or wash off the soap, and then scrub with a 1 in 
1000 corrosive sublimate. This washing of the 
external parts is most important, and must be 
repeated from time to time if the labour is long, 
and is also necessary at least once daily during 
the puerperium. An old sponge or loofah 
should not be used for this, but rather a new 
piece of flannel, or a bit of absorbent wool or 
tow. Tf flannel be used, it must be washed out 
and kept in solution until required ; the wool 
and tow can be burnt. 

If any operation is to be done which entails 
the hand or instruments passing into the uterus, 
the vagina must be disinfected as well. This 
would not be necessary if we could be certain 
that the vaginal discharge is normal, but it so 
often is swarming with bacteria that are capable 
of becoming pathogenic when introduced into 
the uterus. To do this douche the vagina (see 
m/m), then scrub it all round with the fingers 
and a small piece of soap, and then repeat the 
douche. 

Douching. — Kronig, when making experi- 


ments on the normal vaginal secretion, found 
that after douching with plain water the 
germicidal action was lessened, and after a 
corrosive sublimate douche the action was 
destroyed, probably by precipitating the albu- 
min. Thus it seems that both ante-partum 
and post-partum douching, apart from being 
quite unnecessary as routine work in a normal 
case, may actually do harm. Careful douching 
is, however, indicated under the following con- 
ditions : — 

Ante-partum . — 1. When there is an offensive 
or purulent discharge from the vagina, e.g. of 
venereal cancer, etc. 

2. In cases where any operation or nuniijmla- 
tion is to be performed in the uterus. 

3. If the li(][uor amnii has lain long in the 
vagina during a prolonged labour it may begin 
to decompose, therefore douching is advisable. 

Post-partum. — 1. Where any operation or 
manipulation has taken place inside the os uteri 
during labour. This category includes cases 
where forceps have been applied to a head above 
the brim, internal version, induction of prema- 
ture labour, removal of retained or adherent 
placenta or membranes. 

2. In some cases where the membranes have 
ruptured early., and the labour is unduly pro- 
longed. Owing to the loss of liquor amnii 
during the long period there will be none left 
to wash out the vagina after the child’s birth. 

3. If the foetus has been putrid. 

4. In all cases where there has been a 
piurulent discharge either before or during labour. 

5. Any time during the puerperium if the 
lochia become foetid. 

6. Cases of jmst-partum haemcn'rhage. Here, 
however, the object of the douche is not so 
much its antiseptic or cleansing property as 
the promotion of uterine contractions so as to 
arrest luemorrhage. 

The Composition of the Douche . — Its anti- 
septic properties are only of use by keeping the 
water in the douche antiseptic. The antiseptic 
substance docs not remain long enough in the 
vagina to destroy the bacteria. The water used 
should be boiled, allowed to cool, and strained 
through muslin. Corrosive sublimate is not of 
much use for douching purposes : if used before 
labour, it renders the tissues rough and more 
rigid ; after delivery, if used too strong, or if 
any is left behind, it may cause symptoms of 
mercurial j)oisoning (spongy gums, foul breath, 
diarrhma, and abdominal pain). The strength 
of this substance should be, if used, from 1 in 
5000 to 1 in 8000 ; if stronger, the symptoms 
of poisoning are very apt to appear. Members 
of the phenol groups of substances are more 
satisfactory : carbolic acid 1 in 60, or creolin 
1 tea-s/Monful to the guart of water. This latter 
is an exceedingly safe and useful substance, and, 
being non-poisonous, can be used always. 

The douche should be given by means of a 
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dmche can rather than a Higginson's syringe, 
the advantage being that a constant stream can 
be applied, and there is thus much less chance 
of introducing air. It can be given in almost 
any position ; there is, further, no chance of 
introducing any pieces of debris and clot that 
are apt to get drawn into the tube, as is the 
case where a Higginson^s syringe is employed. 
The can should be capable of holding two quarts 
of solution. The nozzle is best made of glass, 
with the perforations in the sides of the nozzle 
and not one central one at the top, in case of 
injecting fluid into the uterus. This might 
quite easily occur immediately after labour when 
the os is patent. 

To administer the douche, if a bed-pan is 
available, the patient must lie on her back, and 
with the shoulders raised and the bed-slipper 
arranged beneath her. If not, she should lie in 
the left lateral position, with the diips drawn 
. well over to the edge of the bed ; this is less 
likely to soil the bedding. For a cleansing 
douche, the antiseptic solution should be at a 
temperature of 100" F. to 110“ F. If required 
to check haemorrhage, the temperature must 
be from 115" F. to 120" F. When the patient 
complains of the heat a little soap or carbolised 
glycerine smeared over the labia, perineum, and 
buttocks enables the patient to bear the heat 
better A small quantity of the fluid should 
first be run off, so that the tube may contain no 
air when it is introduced into the vagina. The 
nozzle is passed for 2 inches into the vagina, 
and the tap turned on. The left hand of the 
nurse must be laid over the uterus to prevent 
the fluid finding its way into the uterus, or 
from the uterus into the tubes, and then out 
through the ostium abdominale. This is very 
unlikely to happen with a vaginal douche and 
with a nozzle not having a central perforation. 
Retention of the fluid in the vagina is prevented 
by pressing firmly down into the fundus in the 
axis of brim at the end of the douche, and at 
the same time depressing the perineum by the 
nozzle. 

Sanitary Condition of the House, — This 
should be ascertained to be free from defective 
drainage ; any sewer-gas finding its way into the 
lying-in room from water-closets, fixed-in basin, 
ventilating pipes, is a source of illness and 
danger during the puerperium. It is, however, 
doubtful if sewer-gas is ever the actual ^use of 
septicicmia ; probably it is not. 

Anaesthetics 

Amesthesia is as justifiable in all obstetric 
cases as it is in surgical operations, and in the 
more difficult cases it is as indispensable. In a 
normal labour it not only prevents the acute 
suffering which accompanies the second stage of 
labour, but is frequently of actual assistance in 
the progress. If the amesthesia is carried to a 
deeper degree than is required to alleviate the 


pain, the spastic state of the uterine and cervical 
muscle becomes relaxed, and the voluntary 
action of the abdominal and' pelvic muscle is 
abolished, thus enabling any operation, e,g. 
turning, to be carried out much more easily 
than it otherwise could be. Probably the best 
aiuesthetic to use is chloroform. In spite of all 
that may be alleged against its use, it has the 
following advantages : chloroform is more man- 
ageable and more rapid in its action, and also 
more agreeable than ether. Further, when 
given in small quantities short of surgical anaes- 
thesia, it exercises its effects in some degree, and 
it does not require the undivided attention of a 
skilled administrator. 

If complete amesthesia is necessary, ether can 
be used, as there will be almost invariably a 
skilled assistant present who can devote his 
whole attention to the anaesthetic. 

The immunity from danger during anasthesia 
possessed by parturient women is well known, 
and lasts until the birth of the child. A very 
few cases of death have been recorded, all 
occurring when the patient has been anaes- 
thetised to the full surgical degree. The cause 
of the immunity is not known : one reason 
ascribed has been the physiological hypertrophy 
of the heart which tends to prevent syncope ; 
another theory is that alterations in the vaso- 
motor system of the pregnant woman enable 
her to resist the toxic action of chloroform to a 
greater extent than usual. 

The possibility of post-partum haemorrhage 
should be borne in mind ; the general relaxation 
of uterine tissues produced is supposed to in- 
crease the dangers of haemorrhage. Haemorrhage 
is very rare after the administration of chloro- 
form if sufficient attention be paid to the uterus 
during the third stage of labour. 

If a healthy woman in labour inhales a small 
quantity of chloroform she quickly passes into 
a semi-comatose state, perception is diminished, 
and the general sensibility is dulled, yet she is 
quite conscious when spoken to. During the 
intervals between the pains she lies quietly 
asleep, but at the commencement of a con- 
traction she grows restless, groans, and, if the 
os uteri is fully dilated, she bears down ; she 
appears to be conscious of the pains, but does 
not suffer from them. 

The amesthesia has not much effect on the 
contractions ; the frequency at first is slightly 
diminished, but it soon regulates itself — each 
individual contraction becomes more energetic 
and effective than before, on account of the 
resistance from the rigidity of the canals being 
reduced. 

An amesthetic is of special value in nervous, 
excitable patients, who, on account of the fear 
of increasing their own sufferings, almost en- 
tirely abolish the assistance that is obtained from 
the voluntary efforts of the abdominal muscles. 
When deep ansesthesia is necessary, as in cases 
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of obstetric operation, an assistant is usually 
required in order to allow the physician to 
devote his whole attention to the operation. 

The Rules for the Administration of 
Chloroform. — The ana38thetic should not be 
started until the end of the first stage of labour. 
Before this there is little need for it on the 
ground of suffering, but in some cases of rigid 
cervix it may be employed after simpler remedies 
have failed. 

During the administration there should be 
perfect quietness in the room. Chloroform may 
be given by the open method, or preferably by 
one of the graduated methods, e.g. Krohne’s 
apparatus, or one of its modifications, described 
vol i. p. 141. If the graduated method is not 
available, a few drops of chloroform are put on 
the end of a towel and should be given only 
when a pain is coming on, and then is withdrawn 
as soon as the pain is over. During the second 
stage the anaisthesia is most useful. The amount 
given is gradually increased as the head descends. 
This, by alleviating the suffering to a great 
extent, enables the patient to bear down more 
fully. As the head emerges at the vulva the 
patient should be fairly deeply under; this 
allows the doctor to have more control of the 
movements of the head, and thus there is less 
danger of a ruptured perineum. After the birth 
of the child the anaesthesia should stop, but 
there is no advantage gained by wakening the 
patient artificially. As the chloroform is sup- 
posed to predispose to post-partum haemorrhage, 
the uterus must be more carefully guarded than 
usual. It is unnecessary to give chloroform in 
this stage even for the repair of slight tears of 
the perineum, as the parts are usually insensi- 
tive from the stretching they have undergone ; 
but if the perineum is badly ruptured, or if 
the placenta is adherent, chloroform must be 
given. 

No harmful effect of chloroform upon the 
child has been established. Occasionally there 
seems to be some slight delay in the establish- 
ment of respiration in the new-born infant, but 
with slightly more vigorous stimulation this is 
soon got over. 

The Administration of an Anaesthetic 
UNDER Special Conditions. — In cases of heart 
disease the administration of an anaesthetic is 
necessary, as the labour should in most cases 
be completed as soon as possible. The slight 
tendency to post-partum haemorrhage is here 
rather an advantage than otherwise, as it will 
relieve the extra burden thrown on to the 
heart when the change in the circulation takes 
place after the birth of the placenta. 

In cases of ancemia, after placenta praevia or 
accidental ante-partum hajinorrhage, it is better 
to give ether. If the labour is accompanied by 
troublesome pulmonary complications, chloroform 
is the best aneesthetic. 

For the treatment of convulsions and chorea, 
VOL. v 


and in the performance of almost all major 
obstetric operations, the use of the anaesthetic 
is necessary. 

Management of First Stage, or Stage of 
Dilatation 

This stage begins with the commencement 
of true labour pains, and ends with the complete 
dilatation of the os. Its duration is about 
fifteen hours in primiparae and eleven hours 
in multiparae. The chief indications for treat- 
ment are : (I) to assist nature in every way ; (2) 
to maintain the strength by means of suitable 
nourishment ; (3) to avoid needless examination. 

Labour progresses most satisfactorily when 
the pains are regular. A great deal can be 
done by keeping the patient quiet, interesting 
her, and not allowing her to be disturbed or 
annoyed by the presence of undesirable relatives. 

The nurse’s tact and consideration in this 
stage are most helpful. The right sort of 
woman will try to interest and cheer the patient 
in every way. 

The dress of the patient should be a clean 
night-gown, doubled up on a level with the crest 
of the ilia, and pinned on the shoulders, and a 
petticoat of some flannel material loosely tied 
round the waist. 

An excellent and most convenient form of 
petticoat will be found in taking three yards of 
flannel with a tape run into it lengthways. 
This is tied round the waist, and the fulness 
taken to the back, and the ends pinned together 
with safety-pins. This has the advantage of 
being most easily raised up during the second 
and third stages of labour, and also it can be 
very easily removed with the minimum of 
disturbance to the patient. The patient also 
wears a larger size of woollen stocking and loose 
slippers ; also, during the first stage, she should 
have on a dressing-gown. 

One has at this stage constantly to keep in 
mind the factors that may interfere with the 
progress of labour. These are: (1) t\\Q position 
of the u, terns not being that best suited for the 
ovum to dilate the os; (2) a loaded rectum', (3) 
an over-filled bladder. At this time the patient 
usually assumes an erect attitude, and either 
walks about or sits on a chair. This should 
be encouraged, as the position helps the natural 
process ^ dilatation of the os, owing to the 
influence of gravity and tlie force of the pains 
driving the ovum downwards on the os. Volun- 
tary “ bearing down ” is of no use, as it does 
not increase the force acting on the os, and it 
is, further, very exhausting. If the uterus be 
anteverted or obliquely inclined, the action of 
the pains presses the Ixead on the brim of the 
pelvis rather than against the os uteri, and 
thus a serious delay to labour is caused. This 
can be rectified by applying a firm abdominal 
binder, and letting the patient lie on her back 
until the head fixes in the brim. A straight 
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piece of strong linen towelling is much superior 
to any of the varieties of shaped bands. 

A loaded rectum may seriously interfere with 
the progress of labour by offering an obstruction 
to the descent of the head. The method I have 
found whicli ensures the rectum being in a 
satisfactory condition during labour, is for the 
patient to take for the last week of pregnancy 
a sufficient dose of some mild purgative (e,g. 
liquorice powder) every night. Then, on the 
onset of labour, if the bowels have been opened 
within five hours, do nothing until the first 
stage has lasted about eight hours, then ahvays 
clear out thoroughly with a soap, water, and 
glycerine enema. If there is any reason to doubt 
that the bowels have had the thorough pre- 
liminary clearing, give an enema on the onset of 
labour, and another enema before the commence- 
ment of the second stage. 

llie Madder very rarely requires the use of 
the catheter during the first stage. But, if 
necessary, it must be used. 

As this stage will probably last from eight to 
twelve hours, the second indication, that of 
maintaining the general strength, may call for 
consideration. At the beginning of labour there 
is no reason why she should not have a full 
meal of plain food. After this the patient will 
not be at all inclined for anything beyond some 
hot drink — a cup of warm milk, coffee, tea, a 
cup of soup or thin gruel. The stimulating 
effect of the hot drink acts often by increasing 
the strength of the pain. This, of course, can 
be repeated at intervals. If the labour has 
been going on a very long time, and the pains 
are growing feeble, the question of giving an 
opiate has to be considered. 

On first seeing a patient at the commence- 
ment of labour a thorough careful abdominal 
examination should be made (as described 
under section Diagnosis, p. 169). This, how- 
ever, requires to be supplemented by a vaginal 
examination at the commencement of labour ; 
it is well to repeat the examination after 
rupture of membranes, in case the rush of 
liquor amnii has caused the prolapse of the 
cord or of an arm. Thorough antiseptic 
precaution must be taken regarding the cleanli- 
ness of the external genital organs and the 
operator’s fingers, hand, and forearm. All 
instrumental and digital interference, such as 
early application of forceps, digital dilatation 
of the cervix, and unnecessary vaginal douching, 
are much to be deprecated. 

Management op Second Stage 

This, the stage of expulsion of the foetus, 
extends from the time of complete dilatation 
of the cervix to the delivery of the child. Its 
duration is variable ; in primiparte it may last 
for three to four hours, while in multiparse the 
average time is from one to two hours. It 


occasionally occurs that the delivery is exceed- 
ingly rapid, and the child is born after a very 
few pains. Such a rapid second stage is, 
however, not desirable, as it predisposes to 
post-partum ha 3 morrhage, and is very apt to 
be accompanied by laceration of the vagina 
and perineum. It may also be the cause of 
imperfect involution of the uterus. 

The chief phenomena are the regular and 
intermittent uterine contractiom aided by the 
voluntary contractions of the ahdoniiwd muscles. 
The sequence of events is : (1) the rupture of the 
membranes, brought about by the removal of 
the support from the cervix ; (2) the gradual 
expulsion of the child into the vagina ; (3) the 
pressure of the head on the perineum, followed 
by its birth. 

The lines of treatment are now as follows : — 
After complete dilatation of the os the mem 
branes have served their function, and if they 
have not ruptured spontaneously, it is best to 
do so artificially, as their presence now retards 
the advance of the child’s head. Artificial 
rupture is best performed during a pain by 
scratching through the thin membranes with 
the nail. If they are too tough for this, the 
stilette of a catheter may be used under the 
necessary antiseptic precautions. It is difficult 
to render a hair-pin aseptic, and therefore it 
should not be employed. After rupture and 
the partial escape of the waters, the head, being 
no longer kept back by the fluid, comes well 
down upon the cervix. The uterus, with the 
escape of the liquor amnii, is able to contract 
and retract on to the body of the fmtus, and 
this acts as a stimulus to the pains, which have 
now passed from dilating pains to expulsive 
pains. There is frequently a short cessation 
from pains immediately after the rupture, while 
the uterus is retracting on the child. 

During the early part of the second stage the 
patient should lie down ; she can assume any 
position that she cares to, except when an 
examination is made, when she should lie on the 
left side with the hips down well to the edge of 
the bed. Some arrangement must be made to 
help her in her bearing-down efforts. A board 
placed at the end of the bed against which the 
patient can place her feet flat, and a roller 
towel fastened to the foot-rail for her to pull 
upon, will be found of great advantage. She 
should be instructed that when the pain comes 
on to hold her breath, press with her feet, and 
while pulling on the towel to “ bear down ” with 
all her strength. By these means the pelvis and 
thorax are fixed, and thus the full action of the 
diaphragm and abdominal muscles is obtained. 
Chloroform may now be given just when a pain 
is commencing. 

If the anterior lip of the cervix is pushed in 
front of the head it should be pushed up during 
a pain as soon as it is diagnosed, as its presence 
is a delay to labour ; the bruised, congested part 
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may prove a ready starting-place for a septic 
process during the puerperium. 

The bladder must not be allowed to become 
over-distended ; the pressure of the head on the 
urethra often causes difficulty, and makes it 
necessary to use the catheter — a new gum- 
elastic catheter, ora flexible rubber one, size 10, 
will be found more easy to introduce than a 
metal one. Guide the point of the catheter by 
passing the index finger along the anterior 
vaginal wall until the point of contact between 
the head and the symphysis is reached. The 
pressure on these forms of catheter is rarely 
sufficient to obliterate the lumen. 

Delivery of the Jfead and the Preservation of 
the Perineum, — As soon as the head begins to 
distend the perineum, more energetic treatment 
is called for. With regard to the position of 
the patient there are two methods in vogue, 
dorsal and left lateral. The lateral 'position is 
most usually adopted in this country ; it 
certainly has the advantage of allowing the 
operator to see more clearly what is going on. 
If the patient lies on her left side, at right 
angles to the edge of the bed, the hips coming 
well up to the edge of the bed, and the legs 
flexed at the hip and running parallel with the 
side of the bed, the best attitude for guarding 
the perineum will be obtained. 

To preserve the perineum intact is very 
important ; but if, in spite of all precautions, a 
laceration occurs, it must be repaired at once. 
The methods of doing this are described in the 
section, Injuries of the Generative Organs. 
A certain class of cases is more apt to have 
a ruptured perineum than others, e,y. elderly 
primiparm, peculiarly inelastic perineums even 
in young primipara3, a previously repaired peri- 
neum, or a specially long perineum. Then 
certain malpresentations, as a persistent occipito- 
posterior, are more likely to cause rupture. 
The administration of an anjcsthetic during this 
stage is often advisable, by giving the physician 
more control over the movement of the head, 
and by lessening the voluntary muscular power 
during the pains. 

The methods adopted for the preservation of 
the perineum are modifications of the following 
principles, either to keep the head as much off 
the perineum as possible by pushing it forward, 
or to apply direct support to the perineum. 
The direct method is carried out by laying the 
palm of the left hand on the perineum, with 
the concavity between the first finger and the 
thumb lying over the posterior end of the vulva, 
and then pressing the perineum upwards against 
the advancing head. The disadvantage of this 
method is that it prevents the serous exudation 
passing into the tissues of the perineum, by 
compressing it between the hand of the operator 
and the child’s head. 

Of the various methods — indirect methods — 
which act by keeping the head pushed as much 


forwards as possible, I have found a modifica- 
tion of Kohl’s method give the most satisfactory 
results. 

This consists in applying support, not to the 
perineum, but to the presenting part. The 
two essentials to its success are : that the head 
should remain flexed until the lowest possible 
point of the occiput comes to lie under the 
symphysis — after this point is reached extension 
may begin; secondly, that delivery must take 
place between the pains, and not during one. 
It is carried out as follows : — 

The operator sits in such a way that when 
the thumb of the right hand is applied to the 
presenting portion of the occiput, the elbow of 
the right arm can rest on the operator’s right 
thigh. 

The thumb is applied to the most anterior 
part of the occiput, and the index and middle 
fingers posteriorly upon that portion of the head 
lying nearest to the symphysis. Steady pressure 
is exerted during each pain on the most anterior 
visible portion of the head, this preventing any 
strain on the fourchette or perineum — at first 
during the intervals between the pains, the 
right hand grasping the presenting part of the 
head ; the chin is made to flex as much as 
possible, while the forehead and face are pulled 
forward in such a manner as to keep the chin at 
the same time in contact with the chest. As 
soon as the lowest possible point of the occiput 
comes to lie under the symphysis, the extension 
movement may begin. 

As the pains get stronger the power required 
to keep the head back ofl’ the edge of the 
perineum is considerable, and the right thumb 
has frequently to bo supported by the left hand. 
The patient at the same time should be directed 
not to “ bear down ” ; the voluntary efforts 
are prevented by making her cry out, taking 
away the pulley. When the supra -orbital 
ridges pass the tense border of the vulva, the 
perineum retracts rapidly over the face and the 
expulsion of the head is complete. This is the 
point when laceration is most apt to occur if it 
takes place during a pain ; but if between the 
pains the patient bears down and the doctor 
pushes the head forward, it is easily delivered. 

The method adopted at the Rotunda Hospital 
is also a modification of the indirect method. 
It is carried out by applying the hand behind 
the anus and pushing the head forward. 

Rectal expression is carried out by some ; it 
consists in passing two fingers into the rectum 
when the head is distending the perineum, 
hooking the fingers under the chin of the child 
through the then recto-vaginal septum, then by 
pressing forwards and upwards the head can be 
easily delivered between the pains. 

Local applications^ such as hot fomentation or 
the application of vaseline or other inunctions, 
are in use, but are not of much practical value. 
The same may probably be said of digital 
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dilatation of the perineum before the descent of 
the foetal head. It is done by several times 
hooking a finger over the perineum during a 
pain, and drawing it back towards the sacrum. 
If a perineal tear seems inevitable, the perineum 
may be slit laterally ; this small operation is 
called episiotoviy ; it is doubtful if it is of much 
service. It is claimed for the operation that it 
prevents deep lacerations through the sphincter 
ani, and that by reason of the arrangement 
of the muscular fibres the wounds heal spon- 
taneously. However, as it is never certain that 
a laceration is going to occur — and if it does 
take place, even through the sphincter ani, 
the laceration heals well if stitched up at once 
— the special advantage of the operation is not 
very clear. 

As soon as the head is born, pass the finger 
round the child^s neck to see if there are any 
coils of cord round it. If one or more coils are 
found, a little more cord may be pulled down 
and the loop passed over the child’s head. If 
this is impossible owing to the cord being too 
tight, the cord must be divided and tied. The 
dangers of allowing the child to be born with 
the cord round its neck are : (1) the child may 
be strangled by the cord ; (2) the placenta may 
be detached by the tension on the cord ; and 
(3) the delivery of the shoulders is delayed. 
While the cord is being set free, the nurse 
should carefully wipe the child’s eyes to remove 
any discharge present. So as to give more 
room under the symphysis the right knee may 
now be held up by the nurse, or a rolled-up 
pillow may be placed between the thighs. 

If the cord is pulsating, the delivery of the 
child can be left to nature. As the shoulders 
pass out through the perineum they must be 
watched to prevent a laceration, and the 
operator should keep the left hand carefully on 
the abdomen. If, then, there are any signs of 
the cord not pulsating, the child must be 
delivered at once. The best way is to press on 
the fundus, and as the shoulders come down, in 
order to assist the posterior shoulder getting 
over the perineum, lift the child up towards 
the mother’s abdomen, then depress the child 
slightly to bring the anterior shoulder out from 
under the symphysis. After this the rest of 
the body readily follows, as the larger portion 
has come first. 

Management of Third Stage 

This stage, lasting from the delivery of the 
child until the birth of the placenta, should 
receive most careful attention in every detail, 
as the health of the patient during the puer- 
perium and afterwards depends mainly on its 
successful management. 

The indication for treatment is to promote 
contraction of the uterus. From the moment 
of the birth of the child the uterus must be 
carefully looked after, a light steady pressure 


being maintained by the attendant keeping the 
fundus of the uterus in the hollow of the left 
hand. This pressure must be continued for a 
short time after the birth of the placenta and 
membranes. If the child requires any special 
attention from the doctor, the nurse must 
maintain the pressure on the uterus. 

Care of the Child.— The infant normally 
cries out as soon as it is born, but if not, the 
mouth and fauces should be carefully freed 
from all mucus, and some slight stimulation 
applied. A few smart slaps with the hands or 
a dash of cold water are usually suflicient. If, 
however, the child is apparently not going to 
begin breathing, the methods of artificial respira- 
tion to be used in cases of asphyxia neonatorum 
must be adopted (see article ‘‘Asphyxia,” vol. i.). 
If the chloroform administration has lasted for 
a long period, there is a greater probability 
of the child requiring more attention in this 
direction. 

The question of late or immediate ligature 
of the umbilical cord was at one time the sub- 
ject of much discussion, but now it is generally 
considered that the cord should not be tied 
until it has ceased to pulsate. Experimental 
research shows that with late ligature of the 
cord the child gains a considerable amount of 
blood. At the first inspiration the opening up 
of the pulmonary circulation creates a negative 
pressure in the great vessels near the heart, 
and thus the blood is sucked in from the 
placenta ; the uterine retraction and contraction 
assists in compression of the placenta. By 
these means the child receives about three 
ounces of blood (equivalent to three pints in 
the adult). The children in whom the late 
ligation of the cord is adopted are stronger and 
healthier than those whose cords are ligatured 
at the moment of birth. There is insufficient 
evidence in favour of the view advanced by a 
few writers that late tying of the cord is more 
frequently followed by jaundice. 

Method of Tying. — The cord should be tied 
when it has ceased to pulsate. The usual plan 
is to tie it in two places ; first, about 2 inches 
from the umbilicus, the second an inch or so 
nearer the placenta. This site for the first 
ligature allows ample room for retying should 
the ligature slip. The cord is divided between 
the ligatures ; the second ligature is not neces- 
sary if we wait until the pulsation in the cord 
has ceased. If there is a second child in the 
uterus this second ligature is advisable, as pos- 
sibly the vessels of the two placentse com- 
municate. 

After the division of the cord, the child is 
wrapped in some flannel material and taken 
away by the nurse. 

The phenomena of labour during the third 
stage are the occurrence of intermittent contrac- 
tion with permanent retraction of the muscular 
fibres. This causes the placenta to be expelled 
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from the uterus, while the bleeding is stopped 
by the closure of the mouths of the vessels. 
Thus it is the physician’s duty to promote 
contraction of the uterus, in order to cause the 
expulsion of placenta and any blood-clots, also 
to arrest hsemorrhage and prevent air getting 
into the uterus. 

To PROMOTE Contraction op the Uterus. — 
As soon as the child is separated the patient 
should be turned on to her back, and a small 
vessel, such as a saucer or soap-dish, placed 
under the vulva to catch any ha3morrhage. 

In order to have the uterus completely under 
control and to promote contractions, the palm 
of the physician’s left hand should be laid over 
the fundus. With the ulnar border pressed 
downwards towards the promontory of the 
sacrum and the thumb lying over the anterior 
surface, the whole body of the uterus is thus 
within the grasp of the hand, and it is impossible 
for the cavity to become distended with blood- 
clot during the intervals between the contrac- 
tions. A uniform pressure exerted over the 
fundus is better than light touching on the 
surface, as this is apt to set up irregular con- 
tractions. The uterus is found lying midway 
between the symphysis and umbilicus. 

The method of separation of the placenta, and 
the diagnostic points showing when it is in the 
vagina, have been fully described (p. 167). 

The Removal of the Placenta.— T he pla- 
centa may be got rid of in various ways : — 

1. Nature’s unaided efforts. 

2. Crede or Dublin method of delivery. 

3. Removal of the placenta by hand. 

4. Traction upon the cord. 

Nature^ urudded efforts are somewhat tedious. 
When the placenta has been expelled into the 
vagina, which usually occurs within twenty 
minutes of the birth of the child, it lies there, 
and is slowly extruded by the action of the 
abdominal muscles. This process frequently 
takes several hours, and for this reason the 
third stage is invariably shortened artificially. 

Crklds or the Dublin method of delivery is 
certainly the best artificial means we have of 
delivering the placenta. If practised as soon 
as the child is l)orn, that is, before the separa- 
tion of the placenta, post-parturn htemorrhage 
is very apt to occur as the mouths of the vessels 
will not have had time to close. There is also 
some danger of portions of the placenta being 
left behind. If we wait from fifteen to twenty 
minutes the placenta will have had time to be 
extruded into the vagina, when expression is 
perfectly safe. The physician grasps the uterus 
firmly during one of its contractions, and then 
first presses backwards and downwards, and then 
changes the pressure to a forward movement, by 
which means the placenta is expelled through the 
vulva. As the placenta appears it should be 
taken hold of by the nurse and turned rapidly 
round and round to form the membranes into a 


cord, thus diminishing the chance of their 
tearing. The twisted membranes usually slip 
out at once ; if there is any difficulty, wait 
until the uterus relaxes and they will slip out 
easily. 

Removal of the Placerita by Hand, — If the 
placenta is still in the uterus (retained), the 
methods of its removal are described (see Re- 
tention of Placenta). If it is lying in the vagina, 
there is no advantage to be gained over the 
method of delivery by expression. 

Traction on the cord is the worst of all methods 
of delivery. If the placenta is not detached from 
the uterus before the traction is effected, the 
central portion is pulled off the uterine wall, 
thus creating a vacuum into which the blood is 
poured from the sinuses ; and if the traction 
is at all excessive owing to the placenta being 
adherent, inversion of the uterus may quite likely 
result. If the placenta is in the vagina, the 
method is safe enough, but is more apt to 
cause retention of membranes than the other 
methods. 

Examination of Placenta and Membranes. — 
The placenta on its removal should be placed in a 
basin of water and submitted to a routine exami- 
nation. Firstly, the maternal surface. If the 
maternal side is entire, it will form a continuous 
surface when held upwards on the two hands ; 
but if a lobe or part of a lobe is left behind, the 
surface will be correspondingly irregular. The 
continuous edge of the amnion round the pla- 
centa should next be examined in case it should 
be incomplete. If a pair of lacerated vessels are 
seen at the placental edge, this denotes a placenta 
succenturiata somewhere ; if this is not found 
outside, it must still be in the uterus. Then in- 
spect tlie membranes. The sac of the amnion 
and cliorion can be separated from one another 
without much difficulty, and, if split up com- 
pletely, it can easily be seen if the chorion is 
attached all round to the placenta. 

Should it appear that everything has not come 
away, the uterus and vagina must be explored 
by the hand (see Retention of Placenta). 

The perineum should now be carefully ex- 
amined for any tears, and if there is any injury 
involving more than the fourchette, it should 
be sewn up at once (see Injuries to Generative 
Organs). 

Management after Delivery 

For about half an hour after delivery the 
hand must be kept over the fundus to prevent 
it becoming filled with clots. If the uterus 
become flabby and lose its outline, the doctor 
must grasp and knead the uterus firmly until a 
contraction is set up. This manipulation of the 
uterus, besides preventing haemorrhage some- 
what, relieves the severity of after-pains in 
multiparae. 

Eryot may be given to further guard against 
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any chance of haemorrhage.^ A few words here 
on the action and nse of ergot are not out of 
place. The physiological action of ergot is to 
cause tonic contraction of the entire uterus. 
When given by the mouth it acts in fifteen to 
twenty minutes, but in three to five minutes 
after a hypodermic injection. When given at 
the proper time ergot is often of the greatest 
service, but if given too soon its results are most 
dangerous. 

The uterine contractions induced by ergot differ 
from the normal action in being tonic in place of 
intermittent. Therefore it is only safe to give 
ergot when the uterus is empty (i.e. after the 
birth of the placenta and membranes), as then 
a state of tonic contraction cannot possibly do 
any harm ; and it is a good routine method to 
give a drachm of ergot to all multipart. 

If ergot, however, is given during the first 
stage, the tonic uterine contractions kill the child 
and are even apt to loosen the placenta. It is 
only permissible during the second stage if there 
is absolutely no danger of any obstruction to 
labour being present ; this can very rarely be 
made out definitely. 

During the third stage the tonic contractions 
of the uterus may cause retention of the placenta. 
If this should bo complicated with haemorrhage, 
the physician is in a very anxious position, as 
nothing can be done until the placenta is removed. 

As soon as it is apparent that the uterus is 
acting properly, attention must be directed to 
making the clean and comfortable. All 

the blood should be washed off the patient 
thoroughly. This is best done with creolin and 
water, soap, and a piece of new flannel ; then the 
soiled clothing is slipped out from underneath 
the patient. No douching is required unless 
there has been some form of interference during 
the second or third stage. If it is indicated, see 
p. 191. Then the patient should be turned on 
to her left side again, and the knees drawn up 
in order to allow of a thorough visual inspec- 
tion of the perineum, in order to be certain if 
there is any tear. Tears of the perineum and 
lacerations of the vagina should bo at once re- 
paired (see “ Labour, Injuries to the Generative 
Organs ”). Lacerations usually heal quickly and 
completely if sutured at once, and special 
attention paid to the cleanliness of the parts. 
This consists in washing the parts gently after 
micturition or defsecation with a creolin solution, 
and the application of a dressing of dry iodoform 
gauze ; the dressing can be held in place by 
the diaper. If the wound fails to unite, it is 
probably due to syphilis or general lowered 
vitality. 

^ Schafer has shown that suprarenal extract is a 
powerful stimulant of the muscle fibres in blood-vessels, 
and more recently has demonstrated a similar action on 
the uterine muscle. His observations suggest that this 
extract may be a very useful remedy in cases of post- 
partum haemorrhage and other uterine conditions, where 
stimulation of the uterine muscle is indicated. 


The binder, although not absolutely essential, 
is a great comfort and support to the woman, 
enabling her to turn on her side. The best 
form of binder is a long strip of firm towelling, 
with no shaping. The practice of placing a pad 
over the uterus usually results only in pushing 
the uterus to one or other side, and does not 
servo any good purpose. The binder is fixed by 
inserting the pins from below up, at about 
1 J inches apart. The toilet is finished by apply- 
ing a warm pad to the vulva. 

After the patient is tidy a drink of milk or 
beef tea may be given. As a rule, the patient 
can be left safely an hour after the birth of the 
child. 

Directions should be left with the nurse to 
call the medical attendant in the event of any 
hemorrhage, rigor, or syncopal attack occur- 
ring. This will be further referred to under 
“ Puerperium.” 

Management of unusual presentations of the 
child, viz., persistent occipito-posterior, face, brow, 
breech, and transverse. In these sections it is 
assumed that everything is normal except the 
position of the child. For the etiology, 
mechanism, diagnosis, and prognosis of these 
special lies the reader is referred to section on 
Diagnosis and Mechanism, p. 168. 

OcClPITO-PoSTERIOR 

If the occiput is posterior, labour is likely to 
be prolonged, as the long rotation of the occiput 
forward to the symphysis which takes place in 
the majority of cases occupies some time. In 
a certain number, however, the occiput rotates 
into the hollow of the sacrum, and becomes a 
persistent occipito-posterior. 

The management depends on whether the 
case is seen early or late. 

1. Early : hefen'e Euj^ture of the Membranes . — 
If, on arriving at a case, the position be diag- 
nosed as a third or fourth vertex, the best 
treatment is to turn the child round so that the 
back of the child lies to the front. This is done 
as follows : — For the third vertex position — that 
is, the abdomen looking forward and to the left, 
and the left shoulder anterior and to the front 
— the operator places his hands thus — the left 
in front of the right shoulder, and the right 
behind the left shoulder ; by a series of gentle 
pushes the child can easily be turned. If the 
rotation is fully effected the occiput now lies 
anteriorly, and quickly begins to descend and 
press on the os, and there is no chance of it 
slipping back. 

2. Late : when the Head is engaged in the 
Pelvis . — As there is always the possibility that 
the head may rotate naturally, wait about three 
hours. If, during this time, it is neither 
rotating nor advancing, some help must be 
rendered. This should be in the direction of 
imitating nature as much as possible, and by 
increasing flexion in all cases where it is not 
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well marked. If we can flex the head the 
occiput will descend, and then the head will 
rotate forward. Flexion is attempted by push- 
ing upwards and backwards on the frontal pole 
of the head during a pain. This is sometimes 
effectual, but if not soon followed by descent of 
the occiput, it will be of no use. An attempt 
can then be made to make the occiput descend 
by use of the voctis, which is passed over the 
occiput, and with it is pulled downwards and 
forwards. The vectis is not much used, but the 
single blade of a forceps, if it has an extra sharp 
curve at the top, can loe used. (For vectis, see 
“ Labour, Operations.”) 

If the attempts to flex the head have failed, 
and the physician has not a forceps with a 
suitable curve to act as a vectis, rotation of the 
head hy the hand can be tried, the attempt 
being made between the pains. 

Pass the left hand into the vagina. Grasp th(j 
occiput and try and bring it round to the front ; 
at the same time try and move the shoulders 
round. If the rotation of the shoulders is not 
complete, the head will slip back into its old 
position. This method is of special value if the 
accoucheur have small hands. It is a useful 
plan to rotate the head, hold it in its new posi- 
tion, and then apply forceps. This recpiires 
much less effort in traction than in trying to 
deliver a persistent occipito-position with forceps. 
The danger of over-twisting the child’s neck is 
more theoretical than real. 

Fmxeps . — This is sometimes quite successful, 
as after the head has descended by pulling, it 
rotates naturally. When this takes place the 
forceps must be taken off and reapplied. If, 
however, the occiput docs not turn, a great deal 
of force and time is often required for the 
tugging, and when delivery is at last accom- 
plished there is great danger of having a very 
badly lacerated perineum. 

Face Presentations 
(For Mechanism, sec p. 180.) 

When this presentation is diagnosed suffi- 
ciently early an effort should be made to trans- 
form the face into a vertex presentation. This 
is only possible under the following circum- 
stances : — 

1. When the face is not fixed in the brim. 
If it is fixed, the movement is impossible owing 
to the relationship of the diameters. 

2. While the membranes are unruptured. 

3. When the abdominal walls are lax. 

4. When there is no cause present, such as 
a tumour of the neck, to prevent the child’s 
head flexing. 

Before making any manipulative attempts of 
this kind an exact diagnosis of the presentation 
and position must be made. There are two 
methods that may be tried : first, by pressing 
on the face and occiput ; secondly, Schatz 


method of pressing on the shoulders and 
breech. Both manoeuvres are harmless and 
both may fail. 

Manipulative Measures, — The first method 
described by Herman is to place two fingers 
in the vagina, and the other hand on the 
abdomen over the occiput. Then with the 
internal hand press the face upwards by pres- 
sure on the jaws and then on the forehead ; 
while with the external hand push the occiput 
down into the pelvis. When the forehead is 
raised above the pelvic brim use both hands 
on the abdomen, the left hand still pressing 
the occiput downwards, and the right hand 
pressing the face upwards and forwards. The 
objection to this method is that it will probably 
rupture the membranes. 

Scluitz Method , — This requires very lax ab- 
dominal and uterine walls, so it is well to 
anaesthetise the patient fully. 

With both hands raise the head up from the 
pelvis by pushing upwards the anterior shoulder 
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and chest of the child through the abdominal 
wall, then with one hand on the chest push in 
the direction of the child’s back, while the other 
hand pushes the breech in the opposite direc 
tion ; lastly, when the breech is directly above 
the pelvis push it downwards and apply a tight 
binder. Occasionally the flexion is not com- 
plete, and the face is transformed into a brow. 

If the case is seen too late to transform it 
into a vertex, it must remain a face and be 
treated as such. The patient’s friends should 
be warned that the labour in all probability 
will be long and tedious, and that the risk to 
the child is greater than usual. 

The chief cause of delay is that the face is 
a bad dilator, and for want of proper support 
the membranes tend to riqDture early. There- 
fore do everything to jwevent early 7'upture, viz., 
keep the patient in bed, prevent her straining, 
and do not make an examination during a pain. 

If the membranes rupture early and the face 
presses on to the os at each pain, leave the case 
to nature ; also, if the os is fully dilated and 
the head is in the pelvic cavity and the chin 
to the front, there is seldom any need for in- 
terference. However, if the membranes are 
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ruptured, and the head is not coming into the 
08 to dilate it, there must be some further 
complication present, probably a small pelvis 
or an extra large head. If the condition of 
the patient does not call for any active treat- 
ment, wait until the os is large enough to admit 
of internal version being performed. Should 
the patient be showing signs of exhaustion, 
frequent pains, rapid pulse, etc., and the dila- 
tation being evidently delayed by absence of 
a dilator, put in a Champetier de Ribes’ dilating 
bag, and, when the os is sufficiently large to 
allow of version, turn and bring down a leg. 

In a few cases where the face is originally 
lying in the inento-posterior position^ the chin 
rotates into the hollow of the sacrum. It is, 
therefore, necessary in a mento-posterior case 
to do everything to make extension as com- 
plete as possible, so that the chin may be 
inclined to rotate forwards. Postural treatment 
is most valuable in causing extension. Place 
the woman on the same side as that to which 
the foetal back is lying ; this produces an 
obliquity of the uterus which brings the direct 
intra-uterine pressure into a line impinging in 
front of the centre of the head. When there 
is a fully dilated os and the chin behind, try 
the postural treatment and wait two hours in 
the hope that the chin will rotate. If at the 
end of that time it has not done so, it is best 
to turn the chin to the fronts put on forceps^ and 
deliver. This is done by putting the left hand 
into the vagina and the right on the abdomen ; 
grasp the face and turn it the shortest way 
to bring the chin to the front; at the same 
time press the anterior shoulder in the same 
direction. 

If the chin cannot be rotated perfora- 

tion is the only resource. 

Brow 

An average-sized head cannot be delivered 
alive in this position. It is therefore necessary 
always to convert a brow presentation either 
into a vertex or a face. This can be done by 
completing flexion and producing a vertex, or 
by completing extension, and then dealing with 
the resultant face presentation as in the last 
section. (For mode of production and mechan- 
ism, see p. 183.) 

Before rupture of the membranes ; by the same 
methods as recommended for transforming a face 
case into a vertex. If these fail, push up the 
occiput so as to try and get the chin down ; if 
these manoeuvres fail, the method of procedure 
varies. 

(a) When the head is above the brim and the 
os uteri partially dilated. If the pains are in- 
frequent, and the patient not exhausted, the 
best method is to perform internal version and 
bring down a foot. If the pains, however, are 
frequent, and the uterus seems in a state of 
tonic contraction, version implies risk of ruptur- 


ing the uterus, and forceps should be tried. 
Should these be unsuccessful, perforation must 
be resorted to. 

{b) When the head is in the pelvic cavity^ but 
is not advancing. As version would be dangerous 
to the mother, forceps must be tried if the head 
is small. A strong pull will most probably 
extract the child. If the pains are very strong, 
and labour has lasted some time, the head is in 
all probability large, and if this is the case the 
forceps will fail to deliver the head. Try first 
with the forceps, and if the head does not advance, 
perforate. 

PoDALic Presentations 

The management of pelvic presentations, 
whether breech,^ knee^ or foot^ is practically the 
same. (For cause and mechanism, see p. 184.) 
In these cases the prognosis is usually good for 
the mother, but an increased risk to the child. 
The duration of labour averages the same as in 
vertex presentation, but wdth a full-timed child 
the process occupies a longer time. The low 
average is accounted for by so many breech 
presentations occurring in premature infants. 
It must also be borne in mind that the predispos- 
ing factors for the malpresentation are present, 
and sometimes require special treatment, and 
imply additional risks. 

The diagnosis of breech presentations should 
be made out entirely from abdominal palpation, 
and thus the possibility of rupturing the mem- 
branes during a pain is avoided. It is well to 
tell the patient’s friends that the child is not 
presenting in the usual way, and that this 
circumstance may possibly delay labour and 
entail additional risk to the child. 

If the case is seen early enough, i.e. before 
rupture of the membrane, and while the breech 
is movable, the question arises whether it would 
not be an advantage to transform the podalic 
into a cephalic presentation. 

This point must only be decided after a full 
appreciation of the fact that in some conditions 
a podalic lie is preferable to a cephalic one. 
Thus in placenta pretvia to turn and bring down 
a foot is the recognised treatment, and in slight 
cases of pelvic contraction delivery of the after- 
coming head is more easily accomplished than 
the head coming first. 

If these indications are not present, there is no 
reason why the child should not be turned by 
external version. The best time to do this is 
when labour has commenced. After doing so, 
apply a tight binder to keep the child in its 
new position. 

If the breech presentation is to be allowed 
to remain, the treatment varies in the various 
stages. 

First Stage. — The only treatment here, as in 
all cases of abnormal presentation, is to preserve 
the membranes as long as possible. Keep the 
patient lying down to prevent undue straining, 
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and avoid unnecessary vaginal examinations. 
If the membranes rupture before complete dila- 
tation of the cervix the labour will be prolonged, 
and the risk to the child’s life is increased, as 
the breech is a very inferior dilator to the head. 
Further, as the breech requires less room, delay 
is caused in delivery of the head from want of 
previous complete dilatation. 

Second Stage. — Do not be tempted to pull 
down a foot or leg in the hope that it will hasten 
matters. Too early traction may result in the 
head becoming extended, or the body may come 
down and leave the arms extended by the side 
of the head, thus considerably increasing the 
difficulty of delivery. Leave the case to nature 
until the trunk is born as high up as the um- 
bilicus. The only treatment required to this 
stage is to lift out the feet as the breech slips 
out from the perineum, so as to prevent them 
catching. 

When the mnhilicus is born pull down a loop 
of tJie cord. If this is pulsating regularly the 
child is all right. Pulling down the cord also 
prevents tension being put on the cord between 
the umbilicus and the part caught at the brim. 

If the cord is pulsating normally, wrap the 
body and legs of the child in a warm cloth, 
so as to avoid the risk of the cold air stimu- 
lating the skin and inducing the child to 
respire. Usually the next pain drives the child 
out with the exception of the head. The im- 
portant point in waiting for the pains is that 
the uterine contractions acting from behind 
keep the arms flexed upon the chest, thus 
making delivery more easy ; if the child is 
pulled upon, the arms will very likely extend. 
However, if the cord is not pulsating, it is 
evident that in order to save the child the 
delivery must be hastened as much as possible, 
the life of the child now depending upon the 
skill and quickness of the practitioner. If the 
child has to be pulled upon, get the nurse to 
keep up firm and steady pressure over the 
fundus during the manipulations ; this helps 
to keep the arms on the chest and the head 
flexed. Seize hold of the child round the pelvis, 
the thumbs lying parallel to each other over 
the sacrum (this avoids injuring the viscera 
from pressure by the finger), then pull down- 
wards and forwards until the scapuUe are 
reached. 

Delivery of the Arms. — Let the nurse draw 
the body of the child forward over the mother’s 
abdomen. Then pass up the entire hand into 
the vagina, and along the front of the child’s 
chest, to feel for the arms. If they are still 
flexed, pull them down by putting a finger first 
into one elbow and then into the other ; this is 
quite easily done. If the arms are extended, 
turn the child so that one arm lies to the front 
and back. It is best to bring down the pos- 
terior arm first, as there is most room in the 
hollow of the sacrum. Now, with the body of 


the child held well forward over the mother’s 
abdomen, pass the hand into the vagina, so 
that its palmar surface rests on the back of the 
child; then place the first and second fingers 
on the humerus, and slip them up until the 
elbow is reached, then with the tips of the 
fingers press the elbow across the child’s face. 
The anterior arm can then be delivered as an 
anterior arm, or the body of the child can be 
rotated so that the anterior arm comes to lie in 
the hollow of the sacrum, and is delivered in 
the same way as the posterior arm. 

Occasionally the arm is extended and the 
elbow bent, and the forearm lies behind the 
child’s back. This is known as dorsal displace- 
ment of the arm. This displacement in a full- 
time foetus and a normally-sized child arrests 
the advance of the head, the displaced arm 
becoming caught on the brim of the pelvis. 

The position of the arm will be discovered 
when the hand is passed in to deliver the arms. 
The arm can be set free by turning the body 
and pressing the vertex towards the free arm ; 
if this fails, the arm may have to be fractured 
before it can be brought down. 

Delivery of the Head. — Unless the head is 
expelled by the same pain as trunk and 



Fia. 36.— The “ Prague method ” of extracting the head. 


shoulders, assistance is called for. This must 
always be effected with the greatest rapidity. 
As a rule, the head must be delivered within 
five minutes of the birth of the arms, or the 
child will be asphyxiated. The danger to the 
child from any delay is due to the following 
causes : — 

1. The pressure on the cord between the head 
and the bony pelvis will stop the circulation. 

2. The cold air stimulating the body of the 
child, causes premature respiration, and mucus 
or meconium is sucked into the lungs. 

3. The placenta is very probably being 
detached. 

The method of delivery depends upon whether 
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the head is delayed in the pelvic cavity or 
arrested above the brim. When the head is 
arrested in the pelvic cavity the “ Prague method ” 
is the simplest and quickest method. With the 
patient lying preferably on her back, the left 
hand is passed into the vagina and passed up 
over the back of the child, and the first and 
second fingers are hooked over the clavicles 
(Fig. 35). The limbs of the child are wrapped 
in a cloth and grasped by the right hand. 
Carry the legs forward over the mother's 
abdomen as far as possible, and by the joint 
pulling of the two hands pull the neck and 
shoulders forward. The head is thus made to 
roll out flexed from behind the perineum. The 
left hand pulls the shoulders towards the an- 
terior parts, and the pressure of tlie symphysis 
at the same time presses on the occiput. Thus 
the head is flexed and is in the best position 
for delivery. 

If the head is arrested above the brim, delivery 
can be effected by a 
^ manoeuvre which 

combines jaw trac- 
tion and pulling on 
the shoulder, or by 
forceps. 

The former method 
is the best, as there 
need be no unneces- 
sary delay. Jaw 
traction is especially 
suited for cases of 
arrest of the head 
above the brim, but 
it can also be used if 
the delay is in the 
pelvic cavity ; it is 
the most powerful as 
well as the quickest 
method of delivery. 
The practitioner, 
standing on the 
patient’s right side, 
passes the left hand 
into the vagina in 
such a way that the 
child rides upon the 
arm (Fig. 36). The 
two fingers are passed into the child’s mouth as 
far back as possible (this is to lessen the risk of 
fracture of the jaw). 

The right hand is placed over the shoulders. 
The fingers on the jaw prevent the head extend- 
ing, whilst delivery is accomplished by traction 
on the shoulders and jaw. If the resulting 
flexion of the head is not sufficient, it can be 
increased by placing the first and third fingers 
of the left hand over the clavicles, and the 
second finger pressing the occiput forwards. 
Pressure on the abdomen is of assistance in 
hurrying up labour. 

When the head is above the brim the traction 



Fig. 36. — Method of Jaw and 
shoulder traction for delivery 
of the head. (After Chailly 
Honors.) 


should be first made backwards and downwards, 
and when in the pelvic cavity the direction is 
changed to forwards, at the same time carrying 
the body of the child well over the mother’s 
abdomen. 

Forceps to the after-coming head are certainly 
able to deliver the child, but they are slow. If 
the combined jaw and shoulder traction does 
not succeed, do not hesitate to at once apply 
forceps. Forceps should always be ready for 
use in cases where there is any possibility of 
difficulty in the birth of the head. 

If forceps are used they must be locked 
under the body of the child, and traction 
applied in the axis of the pelvis. 

If the pulsations in the cord have ceased, 
and there is difficulty in extracting the head, it 
is best to use the perforator (for method, see 
“Labour, (Operations”), as it is less apt to 
damage the maternal parts than prolonged 
pulling. 

Difficult Breech Cases. — In a certain 
number of cases accidental complications arise 
which make it necessary to assist the delivery 
of the breech. 

In cases with a very large child, or a very 
small pelvis, or if the pains are so feeble there 
is great delay in the labour, and assistance is 
necessary both for the sake of the mother, to 
save her from exhaustion due to want of food, 
prolonged pain, and anxiety, and for the child, 
whose life may be endangered from pressure on 
the cord. Also, if there is prolapse of a loop 
of cord during the second stage of labour, the 
cord will have lost the protection the bent-up 
legs would have given it, and, therefore, it is as 
well to bring down a leg so that delivery can 
be quickly accomplished if the pulsations are 
evidently becoming arrested. It should never 
be forgotten that no interference is justifiable 
before dilatation of the os. 

Digital Pulling. — In cases where delay is due 
simply to weakness of the pains, steady pulling 
will accomplish delivery. Pass up the right 
forefinger over the anterior groin between the 
abdomen and thigh, and during a pain pull 
on the anterior groin. Whenever the breech is 
low enough, pass in the left hand and put two 
fingers into the posterior groin ; then when- 
ever a pain comes, pull as strongly as possible. 
As the breech emerges, pull most on the 
posterior hip, as it has the farthest way to 
come. This movement is very useful, but is 
very tiring to the operator’s fingers (often 
setting up cramp). 

If the pelvis is small or the child too big, 
there are several methods recommended to 
assist delivery, e.g. bringing down a leg, or to 
deliver the breech by traction with the fillet, 
blunt hook, or forceps. 

Method of Bringing down a Leg. — It is best 
to anaesthetise the patient. Then pass into the 
vagina the hand that will lie most easily flat on 
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the child’s abdomen, placing the other hand 
over the fundus of the uterus. The anterior leg 
will be found the most convenient to bring 
down. When the fingers have reached the knee 
partial flexion is induced by pressing it out- 
wards and backwards, and pass the hand up 
and seize the ankle with the first finger and 
thumb. By pulling the ankle downwards the 
knee is completely flexed ; then by further 
pulling on the ankle the thigh is extended, and 
thus brought out of the uterus. Be careful 
only to pull on the ankle. If this plan is to be 
adopted, it should be done early before the 
uterus has contracted tightly on the child. If 
the second stage has lasted some time and the 
uterus is tightly contracted over its contents, 
it is better to bring down the breech. 

Traction on the breech hy the fillet is carried 
out by passing over one or both groins a silk 
pocket handkerchief or a bit of strong banding, 
which has previously been boiled and then put 
into an antiseptic solution for a short time. 
The end of the loop is seized and pulled upon ; 
the traction thus supplied is, as a rule, very 
successful. 

The hlnnt hooh is the easiest way of delivery 
in a really difficult case ; but unless used with 
very great care, it is apt to injure the child’s 
genitals or lacerate the femoral vessels. If the 
child is dead the blunt hook can be used 
without fear, and will quickly deliver (see 
“ Labour, Operations ”). 

Forceps may be applied to the breech, but 
the objection is that the ordinary shape of 
forceps is not suited to shape, and is very apt 
to injure the child. Special forceps have been 
made, but they are required so seldom that 
it is better to be prepared to deliver by simpler 
means. 

Delivery of the Head in Cases with the Face 
Anterio}-. — The mechanism of the delivery is 
described on p. 186. It is often impossible to 
deliver the child without extensive lacerations. 
If the head is above the hrim^ pass the hand 
up into the hollow of the sacrum behind the 
head, and then move the hand round until it 
reaches the mouth. This turns the head to 
the side of the pelvis, which is the position in 
which the head can best pass the brim. Should 
this fail, forceps must then be tried ; and if then 
unsuccessful, resort must be made to perforation. 
If the hea/i is in the pelvic cavity^ the delivery 
can best be assisted by helping the head to flex 
further on the chest, and the chin and the rest 
of the face to glide under the arch. This is 
done by drawing the woman to the edge of the 
bed, depressing the body of the child, and carry- 
ing it well backwards ; this draws the chin from 
behind the symphysis. If the face sticks put 
the fingers far back into the child’s mouth, 
so that the face comes gradually out from 
behind the pubis, followed by the forehead and 
occiput. 


Injuries to the Child in Breech Deliveries. 
— In breech deliveries where it has been neces- 
sary to assist nature in expelling the child, various 
injuries to almost all the different tissues and 
organs of the body have been described. 

Laceration and bruising may occur in the 
muscles of the neck and back ; the best known 
one is hrematoma of the sternovmstoid^ caused 
by ha3morrhage into the sheath of the muscle. 
The tumour formed is usually about the size of 
a pigeon’s egg ; it disappears gradually in about 
six months, but is sometimes followed by per- 
manent shortening, which is one of the causes 
of torticollis. 

Jlaonorrhage may also occur in the abdomen 
and cranium. The former is due to injury to 
the liver and suprarenals, which can best be 
avoided by only pulling on the trunk when 
grasping the pelvic girdle. 

Meningeal haemorrhage and also hfcmorrhage 
into the brain substance itself are fairly common, 
and may occur quite independently of fracture 
of the skull bones. Tlie late results of this 
injury are : — 

The genital organs are very liable to injury 
if the blunt hook is used. Spiegelberg records 
a case where the penis and scrotum of a child 
were completely destroyed. 

Paralysis of the brachial plexus has followed 
hard pulling on the shoulders in order to deliver 
the head quickly. This occurs without an accom- 
panying fracture of the clavicle, and lasts from a 
few days to weeks ; recovery invariably follows. 

The spinal cord can be torn across in the 
cervical regions ; this is especially apt to occur 
in delivery of the head by the Prague method, 
the whole force being transmitted through the 
neck. 

Almost all the bones can he fractured. In the 
skull we meet with the basilar portion of the 
occipital being separated from the squamous. 
The parietal bones may be fractured. The 
vertebral column can be tom across ; this, as 
in cases when the spinal cord in the cervical 
region is injured, occurs in cases that have been 
delivered by Prague’s method. 

Fractures of the clavicle and humerus occur, 
that of the clavicle being fairly common. 
Fracture of the lower limbs sometimes is met 
with, but is not usual. (For methods of treat- 
ment, see “New-born Child, Injuries of.”) 

By putting the finger in the mouth various 
injuries have occurred; e.g. dislocation of the 
jaw and detachment of the condylar epiphyses 
may occur, separation of the two halves of the 
lower jaw at the symphysis, or the jaw may be 
dislocated, or the condylar epiphyses may be 
detached. The soft tissues in the floor of the 
mouth may also be torn. 

Transverse Presentation 

A transverse presentation so rarely rectifies 
itself, and the results of allowing such a pre- 
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sensation to persist are so disastrous, that early 
treatment is a necessity. (For causes, etc., 
see p. 187.) 

The various means at our disposal are : — 

1 . Postural treatment. 

2. External cephalic version. 

3. Internal or bipolar podalic version. 

4. Embryotomy. 

1. Postural Treatment. — In cases of slight 
obliquity of the uterus with unruptured mem- 
branes this method is sometimes successful. The 
rationale of the method lies in the fact that the 
breech and lower limbs of the fcctus are heavier 
than the head, and therefore the breech tends 
to gravitate towards the lowest point at the 
same time that the head rises. Thus, with a 
head lying over the left iliac fossa the patient is 
placed on her left side, and the breech tends to 
fall towards the left side — the head' then rising 
comes to lie over the brim. This plan of treat- 
ment is only possible in a very small proportion 
of cases in which the practitioner sees the case 
sufficiently early. 

2. External Cephalic Version. — This opera- 
tion also requires unruptured membranes and 
labour in an early stage. The fcctus is turned 
by external version until the head comes over 
the brim, when the membranes are ruptured. 
The head should be held with the hand, or by a 
tight abdominal binder, over the brim until it 
fixes. After version has been accomplished the 
child is very apt to slip back into the former 
position. It is, however, quite worth the trial 
when possible, as it gives the child the best 
chance of life. 

3. Internal Podalic Version is indicated 
when external cephalic version has failed, or 
cannot be performed. The version shoulcl be 
performed as soon as possible and a leg drawn 
down ; the case can then usually be allowed to 
finish as in a breech presentation. 

There are, however, some contraindications 
to the performance of internal version, namely, 
if a considerable portion of the child is dHven 
out of the uterus^ and when the uterus is in a 
state of tonic contraction with BandFs ring 
2J inches above the symphysis. (For methods 
of performing version, see article “Labour, 
Operations.’^) 

4. Embryotomy. — It may be necessary to do 
this under the following conditions : — If piodalic 
version is contraindicated^ for the reasons men- 
tioned above embryotomy must be performed. 
The main symptoms showing that the uterus is 
in a state of tonic contraction are — persistent 
pains, and the uterus continuously remaining 
hard instead of relaxing and contracting; the 
presence of Bandl’s ring about 2 to 2J inches 
above the symphysis ; increased pulse-rate ; 
drawn, anxious expression ; and the vagina in a 
hot and dry state. Further, if the podalic version 
is difficulty and if there is reason to believe that the 
foetus is dead {i,e, absence of foetal heart sounds, 


and the cessation of foetal movements ; also, on 
feeling a loop of cord, the complete absence of 
pulsation), the embryotomy is the best chance to 
the mother ; or if podalic version is impossible 
from too much of the fojtus having been driven 
out of the uterus. 

The best method of embryotomy to adopt in 
these cases is to pull down the arm and de- 
capitate. (The operation of decapitation is 
described in article “Labour, Operations.”) 

The choice of method to be adopted at the 
different stages is now briefly given. 

(tt) The membranes unruptured and the os not 
sufficiently dilated to admit two fingers. 

At this stage do not interfere further than 
attempting to rectify the position by postural 
treatment, or by performing external cephalic 
version. Any further attempts would only 
rupture the membranes unduly early. 

{b) The membranes unrupturedy the os suffi- 
ciently dilated to admit two fingers easilyy but 
not fully dilated. 

Here, again, postural treatment and external 
cephalic version should be tried. If this fails, 
there are two courses open to the practitioner 
— either to remain beside the patient prepared to 
turn and artificially dilate the instant the 
membranes rupture, or, if it is impossible to 
stay beside the patient for hours, the best 
practice is to bring down a leg as soon as the 
size of the os admits of it. The former method 
affords the best chance for the child’s life. 

(c) The membranes are rupituredy the os is not 
sufficieiitly dilated to allow of internal version 
{i.e. it will not admit two fingers easily). In 
these cases dilate the cervix artificially by means 
of a Champetier de Kibes’ dilating bag. When 
the os is sufficiently dilated to allow of delivery, 
perform internal podalic version. 

{d) The membranes are ruptured aiid the os 
fully dilatedy the uterus being moulded to the 
shape of the child. If the pains are not con- 
tinuous, the uterus relaxing, and the child 
movable between the pains, listen for the foetal 
heart sounds ; if the child is found to be alive, 
bring down a foot and deliver by internal version. 
Should the uterus show symptoms of tonic con- 
traction, or there be unmistakable signs of death 
of the foetus, the best method is to pull down 
an arm and decapitate. 
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Introductory. — Labour in multiple pregnancy 
is, as a rule, comparatively easy, and yet the 
results to mothers and children are less favour- 
able than in single births. It is difficult to 
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judge of the reason of this from the occasional 
occurrence of twins in general practice; it is 
only when grouped together in sufficiently large 
numbers and compared with ordinary labour 
that one can realise wherein labour with twins 
differs from single cases. Unfortunately, stat- 
istics have generally been compiled in a form 
which lessens their value for the purpose in 
view. Often the number of children stated as 
born dead includes, undistinguishably, the non- 
viable and decomposing, together with those 
lost in the birth ; the first and second born 
are grouped together, instead of separately; 
and the length of the interval between the 
births, if given at all, is discussed apart from 
the results to the children. 

The data that will be here quoted, when not 
otherwise stated, are taken from the Reports 
of the Dublin Lying-in Hospital, published by 
Collins, by Hardie and M‘Clintock, and by 
Johnstone and Sinclair. The number of women 
confined of twins was 568. The value of the 
statistics lies in the fact that the sex and pre- 
sentation of each child, the duration of the 
labour and of the interval, the number of the 
pregnancy and the results to mother and | 
children, are given in the majority of the cases. 
Excluding all children reported as ‘‘putrid” 
and those born before a viable age, there were 
538 cases available for analysis. 

Anomalies. — The course of labour in multiple 
pregnancy is much the same as in single births, 
but there are certain anomalous features which 
have important bearing regarding management. 
Owing to a greater tendency to pathological 
conditions, the labour is liable to be more or less 
prerriature. The ratio of premature births has 
been estimated at as much as 26*5 per cent 
(Reuss). 

The relative frequerwy of the vaHous presenta- 
tions is different from that found in single 
births ; breech and transverse presentation are 
more frequent, yet this, it will appear, is favour- 
able rather than otherwise. 

Both foetuses present by the head in about 
50 per cent ; one head and the other breech 
in 30 per cent; both by the breech in 9 per 
cent. More rarely a head or a breech presenta- 
tion may be associated with a transverse lie, 
the latter generally in the second child ; both 
foetuses lying transverse is very rare (Spiegel- 
berg). 

Duration of Labour. — Multiple pregnancy 
rarely gives rise to difficulty in labour, and in 
the vast majority of cases the natural powers 
are sufficient to complete delivery. Conditions 
that retard the progress of labour are, however, 
more frequently present. The delay occurs 
before the birth of the first child, and chiefly, 
though not entirely, in the first stage. 

According to the Dublin data, in single 
pregnancies 90 per cent of the cases were com- 
pleted within twelve hours, and 2 per cent 


only were protracted beyond twenty-four hours ; 
whilst with TWINS, 90 per cent of deliveries were 
not reached till fully twenty hours, and nearly 
8 per cent were protracted over twenty-four 
hours. 

The cause of the delay is usually ascribed to 
“ inertia due to over-distension ” — an expression 
often used inaccurately. The over-distension 
which causes delay in the first stage is not so 
much due to the increased bulk of the foetal 
bodies as to the relatively larger amount of 
liquor amnii commonly met with in twin preg- 
nancies ; and the delay is not owing to any 
inherent weakness of the uterine muscle, but 
to imperfect transmission of the force by the 
uterine contents. Owing to the relative excess 
of liquor amnii the action of the bag of waters 
in dilating the os is liable to be defective/ — a 
condition which is not peculiar to twin cases, 
but is frequently met with therein. The pro- 
longed ineffectual action so caused is liable to 
produce secondary “ inertia ” of the uterus after 
the birth of the first child, leading to delay in 
the expulsion of the second child and difficulty 
in the third stage of labour. 

The risks to both mothers and children are 
increased in multiple pregnxincy. The material 
death-rate has been in some cases fully double, 
and the infant mortality two and a half times 
greater than in single pregnancies. 

Maternal Risks. — There is one cause that 
has a marked influence on the unfavourable 
results, which must be mentioned although it is 
apart from labour — it is, that in multiple preg- 
nancy there is an increased tendency to eclampsia. 

In 568 twin pregnancies there were 7 cases of 
convulsions, or 1 in 8 1 cases, whereas in ordinary 
pregnancies the ratio was 1 in 363 cases. The 
difference is not due to a relative greater number 
of primiparie in one series more than the other, 
for the proportion, 30 per cent, was the same 
in both. 

The great risk to the mother undoubtedly is 
increased liability to hoemorrlmge after the birth 
of the children — dangerous in itself, and predis- 
posing to complications in the puerperium. 

The statistics of twin as compared with single 
births show that (1) post-partum hemorrhage 
was five times more frecpient ; (2) the placente 
were adherent twice as frecpiently ; (3) retention 
of the placenta from all causes, necessitating 
manual interference, occurred six times more 
frequently. 

Various conditions here combine to increase 
the liability to haemorrhage ; there are the larger 
area of the placental site and an increased diffi- 
culty in the separation and expulsion of the 
secundines, due to the larger placental bulk to 
be expelled, and an apparent greater tendency 
to adhesion. To these must be added the in- 
creased risk of uterine fatigue when the labour 
has been retarded, causing slow and weak con- 
traction and imperfect retraction. 
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Infantile Risks. — It has long been recognised 
that labour in multiple pregnancy is specially 
unfavourable to the children, but more detailed 
information on certain points than is generally 
supplied by writers is necessary to decide the 
question of the proper rules of treatment. Hero 
the Dublin data are of great value. 

1. Length of Interval between the Births. 
— In 262 cases the interval was stated. Of 
these the second child was born within fifteen 
minutes in 46*5 per cent ] in the second quarter 
of an hour, 30*2 per cent — giving 76*7 per cent 
in the first half hour. In the second half hour 
9*9 per cent, and from one to twenty hours in 
13 ‘3 per cent. 

2. The Mortality in Relation to the Interval. 
— Of those born within the first half hour, 1 
in 20 was still-born ; of those in the second 
half hour, 1 in 5 ; over one hour, 1 iu 3*5 ; thus 
bringing out the important fact that the mor- 
tality of the second half hour was four times 
greater than that of the first half hmir. 

3. Injinence of the Presentation on the Mor- 
tality. — In the FIRST BORN of twins the mortality 
of head presentations was higher, that of breech 
and footling distinctly less than in the same 
presentations in single births. 

In the SECOND born, head presentations were 
nearly twice as fatal as in the first child — 1 1 per 
cent, as compared with 6 per cent. In breech 
presentations 2*5 per cent only were lost. Of 
the children that lay transverse^ and were, con- 
sequently, turned, and of those that originally 
presented by the feet (132 in number), all were 
born alive. The result may be stated in another 
form. Of the still births, 90*5 per cent 
presented by the head, 9*5 by the breech ; whilst 
among the footling and those that were turned, 
there was not a child lost that was alive when 
the treatment began. 

4. Total Infant Mortality. — Exclusive of 
non-viable and macerated children, the infant 
mortality in twin cases was 7*3 per cent, as 
compared with 2*7 per cent in single births. 
Of the first children 6*8 per cent were still- 
born, of the second 7*8 per cent. 

Prematurity and feebler development may 
account for part of this high mortality, but it 
does not explain the higher rate of the second 
born as compared with the first ; nor the 
anomalous results regarding presentation, how 
the more frequent occurrence of abnornuil 
presentations ’’ tends to diminish instead of 
increase the mortality. 

Management of the Labour. — The above- 
noted facts show the increased need of super- 
vision, and the direction in which skilled 
assistance may with advantage be extended. 
The presence of a second child is, in general, 
unknown till after the birth of the first. Up 
to this point the management is the same as in 
ordinary labour; but, thereafter, so anomalous 
are the conditions and imminent the dangers. 


that one can no more rely implicitly on the 
natural powers for the safe delivery of the 
child, than in ordinary labour we trust to 
nature alone to expel the placenta. There is 
the same need of supervision, the like dangers 
in the one case as in the other. Instead of 
waiting half an hour, as text-books still recom- 
mend, before rupturing the membranes, the 
delivery of the child should be completed within 
that time. 

After the first child is born, the unusual size 
of the uterus gives indication of the presence 
of a second. The necessary attention having 
been paid to the first born, and without any 
intimation to the patient of the state of affairs, 
a vaginal examination should be made to 
complete the diagnosis and ascertain the 
relationship of the foetus to the uterus. The 
amiiiotic sac of the second child may be found 
ruptured, but usually it is still entire. Dilata- 
tion being already complete, the function of 
the bag of waters is gone, and nothing is to 
be gained by waiting for spontaneous rupture. 
Without withdrawing the examining hand, or 
waiting for a pain, the membranes should be 
broken, and, still holding back the waters, the 
necessary steps taken to secure command of 
the delivery. If the child lies transverse, it 
must be turned ; if the breech presents, it is 
an advantage to bring down one leg ; if it is a 
head presentation, two courses arc open — either 
to leave it to the natural powers, and trust to 
the forceps should delay occur, which is very 
apt to happen, or the child may be turned and 
brought by the feet. In view of the unfavour- 
able results given above, where delivery was 
left to nature because of the presumed safety 
of head presentations, and, on the other hand, 
the wholly favourable termination when brought 
by the feet, there can be no doubt that version 
is the better course. Under the conditions it 
is easy to perform, and safer to both mother and 
child. 

Having got command of the delivery there 
is now no need of precipitate action. With the 
left hand steadily on guard over the fundus, 
intermitting traction can be made and the 
child cautiously withdrawn, even in the absence 
of uterine contractions, and this without fear 
of predisposing to Innmorrhage, for retraction 
is still active though contraction be absent. 

From what has been said above regarding 
the third stage of labour in twin cases and the 
increased risk of haemorrhage, special attention 
at this time is necessary, but the principles of 
treatment are the same as in ordinary confine- 
ments. Greater difficulty and, consequently, 
longer time may be required to complete the 
process of separation and expulsion. In the 
absence of haemorrhage this may, within normal 
limits, be safely allowed. There is more danger 
in precipitating this stage than in facilitating 
the delivery of the second child. At the same 
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time undue delay may increase the difficulty ; 
for in a partially emptied uterus delay tends 
to irregular action, and an une(jual degree of 
retraction of the uterine walls, thus increasing 
the risk of post-partum ha‘morrhage. The 
placentae are usually expelled together, but 
when developed separately and occupying dis- 
tant sites, the placenta of the first born may 
come away before the birth of the second 
child. 

The same thing may occur where each foetus 
occupies the separate halves of a double uterus ; 
and so also may be explained the rare occurrence 
of one foetus being retained in utero, it may be 
for weeks, after the birth of the other. 

After the birth of a second child, the possi- 
bility of a third or more must be kept in mind. 

Complicated Twin Cases. — Under various 
conditions, fortunately rare, real difficulties may 
be experienced. These arise where both foetuses 
occupy a single amniotic sac, or where the 
membranes of the farther child rupture before 
the birth of the nearer. 

1. Differeiit parts of each child may simulta- 
neously engage in the Ijvim, as the head or breech 
of one and the feet of the other, or a foot of 
each child. Care in ascertaining the relation- 
ship of the several parts is essential ; with 
accurate diagnosis difficulty can be avoided, by 
operating on one child at a time ; with a head 
unable to enter the brim, turning should be 
tried. 

2. Interlocked Twins. — Two or more varie- 
ties have been described. 

Where Ijoth fat uses j'^TeseiU hy the head^ the 
difficulty arises when the second head engages 
in the brim or has passed into the pelvic cavity 
along with the neck and thorax of the first 
child. In the other variety, the first is breech, 
the second head. When the trunk of the first 
child presenting by the breech or feet is born, 
the progress of the after-coming head is 
obstructed by the head of the second child 
having been pressed in before it. Similar inter- 
locking may occur where the second child lies 
transverse. The difficulty in delivery under 
such circumstances will, in all probability, be 
experienced before the operator is aware of the 
presence of a second child. When recognised, 
the actual relations of the two bodies should 
always be carefully examined by the external as 
well as internal methods ; and it should always 
be remembered that in attempts at rectification, 
external pressure in a proper direction by an 
assistant will facilitate the process. The patient 
should be deeply chloroformed to check, as far 
as possible, uterine action ; for contractions but 
aggravate the conditions, and waiting to see 
what nature may accomplish will increase the 
difficulty by allowing an increasing amount of 
uterine retraction. 

An effort should first be made by combined 
internal and external pressure to raise the second 


head or other obstructing part above the brim, 
and, if successful, it must be kept there by steady 
external pressure, whilst traction by forceps or 
otherwise is made on the first child. Failing 
this, the two heads in succession may be 
extracted by the forceps ; the small size of the 
heads usually admits of this being done. If too 
large for the size of the pelvis, decapitation may 
be necessary. Under such circumstances, as 
the child that first presents is the most likely 
to be lost, it is better to sacrifice it, in the hope 
of being able to save the second child, which 
should then be extracted by forceps without 
waiting. 

3. United Twins (for varieties, see “Tera- 
tology”). — It is surprising how frequently the 
delivery of conjoined twins has been accom- 
plished by the natural powers — 85 times in 
150 cases (Hohl and Playfair). The presenta- 
tion is always the same in the two foetuses. 
By the feet is the more favourable ; therefore, 
where possible, it is well to turn in head cases, 
and if breech, to bring down all four feet. The 
diagnosis, however, can rarely be made till the 
labour has considerably advanced. When, how- 
ever, the cause of the difficulty is investigated 
and two heads are discovered, turning should, 
if possible, be adopted. In delivery by the 
natural powers a process of spontaneous evolu- 
tion has been observed — one head and shoulders 
are born, then the corresponding trunk and 
limbs ; the lower portion of the other follows, 
and, lastly, its shoulders and head. It is well, 
therefore, carefully to observe the mechanism 
that is taking place, and jiid as far as possible. 
In some cases evisceration may be necessary. 
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Labour is a mechanical process, which consists 
in the forcing open of the genital canal to a size 
large enough to let the child pass. The genital 
canal is in the bony pelvis ; but with a child of 
not more, and a pelvis of not less than average 
size, the child can pass without resistance from 
the pelvic bones, the only obstacle to its birth 
being the muscular and fibrous tissues of the 
pelvic floor. 

The average duration of first labours is 
about eighteen hours. The first stage consists 
in the dilatation of the os uteri. This opening 
is bounded by thick fibro-muscular tissue, and 
has to be enlarged from about the size of a quill 
to a diameter of about four inches. Its ex- 
pansion takes about eighteen hours. The second 
stage consists in the dilatation of the vagina and 
vulva. This part of the genital canal is larger 
and more distensible than the os uteri ; its 
dilatation, therefore, only takes about two hours. 
Its narrowest part is the vaginal orifice, and here 
the dilatation is always completed by tearing. 
When the canal has been opened up in former 
labours, it dilates more quickly ; in labours not 
the first the dilatation of the os uteri takes about 
eleven hours, and of the vagina and vulva about 
half an hour. 

The foregoing figures are averages. The time 


occupied in any individual case depends upon 
three factors, which Alex. Simpson has happily 
named the “Powers, the Passenger, and the 
Passage ” : first, the strength of the pains, and 
the down-bearing eflbrts with which the mother 
accompanies them ; second, the size of the child, 
which conditions the amount of dilatation re- 
quired ; third, the dilatability of the parts. 

If the child is very large, or if the pelvis is 
small, there may be resistance not only from 
the soft parts but from the bones, so that the 
child can only pass by altering its position in 
respect to the pelvic bones, and by alteration of 
the shape and size of its head by moulding. 

From alterations in the factors which have 
been specified, labour may be either very quick 
or very prolonged. Very quick labour is called 
“ precipitate ” labour. 

Precipitate Labour 

Precipitate labour implies that the child is not 
large in relation to the pelvis. The labour may 
be quick {a) because the soft parts easily dilate, 
the powers being either normal or unusually 
vigorous. The only harm that comes from this 
kind of precipitate labour is such as follows from 
the child being expelled before the mother ex- 
pects it. It may be driven out while the mother 
is at the water-closet, or in a vehicle, or standing. 
In the latter case, the sudden pull upon the um- 
bilical cord as the child drops often tears it 
through close to the umbilicus. The muscular 
fibres of the torn arteries usually close them, so 
that they bleed not. If the cord is too tough to 
tear, and not long enough to let the child lie on 
the floor, the pull upon the placenta may, after 
uterine contraction has passed off’, invert the 
uterus. This is the sole danger arising from 
this kind of precipitate labour. Labour may be 
precipitate (6) because the powers are excessive ; 
either the uterine action is exceptionally strong, 
or the mother’s down-bearing efforts are excessive. 
In either case the effect may be that the child is 
forced through the genital passage without time 
being given for this passage to dilate. The result 
is, that the parts are torn instead of stretched 
open, and bad lacerations of the cervix uteri, 
vagina, and perineum are the result; the last 
named being the most important. Cases have 
been recorded in which rupture of the sternum, 
subcutaneous emphysema, and cyanosis have been 
the result of the mother’s excessive straining. 

The treatment of precipitate labour consists in 
two things : first, to keep the mother recumbent ; 
second, to abolish excessive down-bearing effort 
by the administration of chloroform. In some 
cases, as, for instance, when valvular disease of 
the heart is present, the latter measure is of 
high importance. 

Prolonged Labour 

Prolonged labour may result (1) from weak- 
ness of the powers ; (2) from large size of the 
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passenger ; (3) from anomalies of the passage — 
(a) of the bones, (d) of the soft parts. 

(1) Weakness of the Powers. — We know hardly 
anything of the conditions which determine the 
strength and rapidity of uterine action during 
labour. We have no data from which, when 
consulted by a pregnant woman, we can predict 
that, other conditions being normal, her labour 
will be quick or slow. Uterine action depends 
not upon the general health : women in the last 
stage of phthisis have been known to have quick 
deliveries ; and lingering labour has been ob- 
served in women of robust health and powerful 
build. 

Uterine Inertia 

There are three forms of weakness of pains : 
A. Primary Uterine Inertia, — This means that 
the uterine contractions are infrequent, short, 
and weak. As Dakin puts it, “ The process is 
leisurely.’^ We know almost nothing of the 
causes of primary uterine inertia. It is annoy- 
ing to the accoucheur, because it wastes his 
time ; wearisome to the patient’s friends ; and 
tiresome to the patient herself, because she has 
to wait so long for her baby ; but it is attended 
with no danger and no additional suffering. All 
the treatment wanted is time. The chief danger 
is lest the accoucheur’s impatience should over- 
master his judgment, and make him set about 
premature forcible delivery. There are some 
conditions which help to produce it. Too much 
liq'itor amnii^ by overstretching the uterus, will 
weaken it, and thus cause weakness of pains. 
Too close adhesion of the imnihranes to the 
uterus sometimes prevents the bag of mem- 
branes from moving on as it should do, pressing 
into, and dilating the circle of the os. This 
will cause labour to be slow, for the stimulus of 
the pressure upon the os uteri which should 
provoke reflex uterine contractions is absent. 
In such a case, if the finger is inserted, and 
swept round the lower segment of the uterus, 
so as to separate the membranes as far as pos- 
sible, the bag of membranes will be enabled to 
move on, and to press into the os uteri ; and 
more frequent uterine contractions will follow 
as a reflex effect. To this cause is due the 
weakness of pains so often present in cases of 
placenta prmvia : the placenta being attached 
round the os uteri is separated with more 
difficulty than the membranes, and hence more 
slowly protrudes into the os, and less effectively 
stimulates uterine contraction. The artificial 
separation of as much as possible of the placenta 
when it is preevia, has long been recognised as 
good practice, and it acts in the same way as 
the artificial separation of the membranes. The 
strength or frequency of uterine contractions 
cannot be influenced by the will, although the 
uterine action may be helped during the second 
stage of labour by the abdominal muscles. The 
action of the uterus is influenced by emotion ; 
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the entrance of the accoucheur often, to use 
women’s phrase, “frightens away the pains.” 
Fulness of bladder and rectum are commonly 
assigned as causes of uterine inertia, though it 
is difficult to explain how. If either viscus is 
fidl it should be emptied, by catheter or enema 
if the patient cannot relieve herself. The 
bladder is usually drawn up out of the pelvis 
into the abdomen during the second stage of 
labour ; but if prolapse is present, the bladder 
may so sink that when full it obstructs 
the progress of the head, and the head may 
then prevent the bladder from being drawn up. 
If the rectum is allowed to continue full, the 
descending head will have to squeeze out the 
fajces before it — a process which delays delivery, 
and is annoying to the accoucheur. 

B. Secondary Uterine Inertia: also called 
“ uterine exhaustion ” or “ temporary passiveness, 
— This means, that after uterine contractions 
have for a time recurred with average frequency 
and been of average strength, they get less and 
less frequent and usually also less and less 
vigorous. The patient may go for hours 
without a pain. The progress of the labour is 
during this time almost suspended : but some 
uterine retraction may go on, though pain is 
absent. If nothing is done, the patient will go 
to sleep : and by sleep nervous energy will be 
recuperated, and then uterine action will re- 
commence with frequency and vigour. This 
condition is free from danger, excepting such 
as may result from the impatience of the 
accoucheur. If he will not wait for the return 
of uterine action, but drags the child out while 
the uterus is passive, post-partum hicmorrhage 
is likely to follow. This is the explanation of 
the well-known fact that there are some medical 
men in whose practice post-partum hjemorrhage 
is common, while others hardly ever meet with 
it. Those who get hjemorrhage are those who 
drag the child away while the uterus is not 
acting. It is true that delivery in the absence 
of a pain is not invariably followed by heemor- 
rhage ; this is because uterine action is essen- 
tially intermittent, so that a long interval with- 
out a pain does not always mean that uterine 
exhaustion is present. Towards the end of such 
an interval uterine contractility may have re- 
turned, and if then the patient is artificially 
delivered, the stimulus of the accoucheur’s 
manipulations may provoke uterine contraction. 
But forced delivery, while the uterus is ex- 
hausted, will certainly be followed by dangerous 
hfcmorrhage in the third stage. The men who 
get no post-partum hsemorrhage are those who 
act on the rule never to deliver in the absence 
of uterine action : to pull in order to help 
uterine contractions, not to replace them. 

Diagnosis, — It is most important to dis- 
tinguish between secondary uterine inertia and 
tonic contraction of the uterus. The distinction 
is, as Braxton Hicks used to put it, the very 
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“keystone^' of sound practice in midwifery. 
There are superficial resemblances. In both, 
rhythmical pains have ceased ; and in both the 
patient and her friends may be alarmed at the 
delay, and clamour for speedy delivery. In 
tonic contraction of the uterus from obstructed 
labour, the patient’s expression is one of anxiety ; 
her pulse is quick, 1 20 or more, and gets quicker 
and quicker the longer the condition lasts ; the 
uterus felt by the abdomen is of unchanging 
hardness — by the vagina, the presenting part is 
felt pressed down and fixed in the pelvic brim. 
In uterine inertia, on the contrary, the patient’s 
expression is placid, her pulse is usually under 
100, and of normal volume. By the abdomen, 
the outline of the child’s body can be felt with 
unusual ease, and easily moved about. By the 
vagina, the presenting part of the child can 
easily be pressed back. In labour obstructed 
from excessive size of the child there is a large 
caput succedaneum, so that suture and fonta- 
nelles cannot easily be felt, and there is swelling 
of the vagina below the head : but not so in 
uterine inertia. 

The treatment of secondary uterine inertia 
is to imitate and help nature by letting the 
patient sleep, or if sleep come not, to procure it 
by chloral or opium. Give a grain of opium, 
or fifteen minims of laudanum, or half a drachm 
of chloral ; and if in half an hour the patient is 
not asleep, repeat the dose. I place the opium 
first, because opium can be conveniently carried 
in the form of 1 -grain pills, which neither 
evaporate nor stain the bag or pocket. When 
the patient awakes, uterine action will return 
with increased force and frequency, and the 
labour will usually be quickly ended. 

C. Premature Uterine Retraction , — This is a 
rare condition, first described by Litzmann, and 
made known to the profession in England l:>y 
Matthews Duncan. In it, when the liquor 
amnii has escaped, pains follow one another 
rapidly, and the patient’s manifestations of 
suffering make it seem that they are strong ; 
the uterus becomes contracted round the child, 
and the retraction ring is drawn up. The con- 
dition of the uterus is like that in obstructed 
labour — but there is no obstruction, I have 
seen one case. I was sent for by Mr. T. R. 
Fendick to help him with a lingering breech 
labour. I found a patient, very nervous, and 
intolerant of interference, and who thought 
herself seven months pregnant ; a uterus 
reaching to one-third of the distance between 
the umbilicus and the ensiform cartilage ; a 
capacious pelvis ; the os uteri well dilated. I 
told Mr. Fendick that a little time was all that 
was wanted ; that the child was small, the 
pelvis roomy, the os uteri open, and that 
there was therefore nothing to hinder delivery. 
Several hours afterwards I was again sent for. I 
was told that the patient had been having strong 
pains ever since my visit, but without advance. 


I found the state of things on vaginal examina- 
tion unaltered. I passed my hand into the 
uterus with ease, and felt a ring of contraction 
high up, several inches above the pelvic brim, 
encircling the child’s feet and shoulders. I 
seized a foot and brought it down, and deliv- 
ered the child without difficulty in a few 
minutes. 

This condition resembles obstructed labour, 
except in the fact that there is no obstruction. 
The contractions of the upper part of the uterus 
instead of driving down the child, have stretched 
the lower segment of the uterus. Why or how 
this condition comes about, we know not. I 
have seen early in the first stage of labour very 
frequent and painful uterine contractions which, 
although recurring for a long time, produced 
very little effect in opening up the cervix ; 
and I have seen these contractions made less 
frequent, more effective, and less painful by 
antipyrin — a drug which acts in like manner in 
painful uterine contractions during pregnancy, 
after delivery, and during menstruation. I 
conjecture that if these very frequent, painful, 
and ineffective uterine contractions were to go 
on, premature uterine retraction would be pro- 
duced ; but this is only a conjecture — I have 
not watched the one pass into the other. When 
premature uterine retraction has come about, 
the right and only treatment is to deliver, 
either by forceps, breech traction, or podalic 
version, according to the presentation. As 
there is no obstruction, delivery is easy. 

The conditions just described are those in 
which uterine action is weak. I now have to 
describe the condition which comes about when 
the uterus is strong, but delivery is mechanically 
impeded. 

D. Obstructed Labour . — This is the condition 
which comes about if the child cannot pass 
through the genital canal and labour is allowed 
to go on. The child may be unable to pass 
either because it is of excessive size, or be- 
cause the pelvis is contracted, or the child is 
lying in a wrong position and is too big to pass 
in the faulty position, though it might have 
passed in a right position. It is not possible to 
define how large a child can pass through a 
normal pelvis, because its passage depends not 
only on its own size, but on the degree of ossi- 
fication of its head, and on the size of the pelvis. 
With a pelvis of full average dimensions, and a 
child of not more than average size, there is 
abundance of room, so that if the pains are 
strong enough and the head soft enough to be 
moulded, the child can pass in almost any 
position. If it lies transversely, strong pains 
can expel it living by the process called the spon- 
taneous evolution of Douglas. If the face or the 
brow present, a soft head of an average-sized 
child may be so moulded that it can get through 
if the pains are strong enough. But children 
lying in unfavourable positions are often too 
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large, and the uterine action is not often strong 
enough to drive a child in an unfavourable 
position through the pelvis. 

When the cliild’s progress through the pelvis 
is mechanically impossible, or possible only 
under exceptional conditions, a skilful accou- 
cheur ought to find this out at the beginning of 
the labour, and apply proper treatment before 



Fig. 1.— Diagram showing thickening of the upper part of the 
uterus, thinning and stretching of the lower uterine segment. 
Labour obstructed by hydrocephalus. 

the mother’s condition has sutfered. If the 
accoucheur is not skilful, or is not sent for in 
time, the condition known as oh Bt meted labour 
gradually develops. We owe our knowledge of 
this condition to Braxton Hicks, who was the 
first to carefully observe it. When labour is 
obstructed, the pains follow one another with 
increasing rapidity ; the pauses between them 


parts suffer from the pressure ; the uterus 
becomes tender, and the damage by pressure 
makes it prone to become inflamed after de- 
livery. The continuous pressure hinders the 
circulation through the placental site upon 
which the supply of oxygen to the foetus 
depends, and may thus kill the foetus by 
asphyxia. If the cord be wound round a hard 
part of the foetus, it is possible that the con- 
tinuously contracting uterus may so compress 
it as to stop the circulation through it and thus 
kill the foetus. 

The uterine contractions expend much nerve 
force ; and the faster they occur and the longer 
labour lasts, the greater the strain upon the 
nervous system. The pain also depresses 
nervous tone, and to these things is added 
want of sleep, for the patient cannot sleep 
while labour is actively going on. When a 
large head is impacted on the pelvic cavity 
there is a further source of pain in the pres- 
sure on the sacral nerves ; but this is of less 
importance in the exhaustion of the patient 
than the causes mentioned before. From these 
causes it results that the continuance of ob- 
structed labour is accompanied with progres- 
sively increasing exhaustion of the patient ; 
this is marked by the pulse becoming quicker 
and smaller, the facial expression anxious, the 
patient restless, her lips parched and her tongue 
brown. If her condition continues unrelieved, 
she will die. 

If the existence of disproportion is not recog- 
nised, and ergot is given, the symptoms of 
obstructed labour will develop more quickly ; 
and if proper treatment is not applied, the 
fatal termination will come sooner. 

The upper part of the uterus is that which 
contracts ; the lower part, that below the 
equator of the foetal head, has to dilate, and 
is pulled by the upper part up over the head. 
When obstructed labour has lasted long, the 
upper part of the uterus becomes thick, and 


Os externum. Ring of Bandl. 



get shorter and shorter until at length there 
is no pause, but the uterus is in continuous 
contraction. While this is going on the liquor 
amnii gradually drains away, and the uterus 
becomes more and more closely moulded to 
the body of the child. The child, hence, loses 
its mobility, and the pressure of the most salient 
and hard foetal parts upon the parts of the uterus 
opposed to them becomes continuous. These 


the lower segment thin. The line where the 
thick part joins the thin can sometimes be 
felt through the abdominal wall, and is called 
the ring of Bandl^ after the Austrian obstetri- 
cian who first described it. 

When there is no hindrance to the pulling 
up of the cervix uteri, the lower segment of 
the uterus, the cervix, and the vagina are all 
equally stretched, and the junction between the 
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contracted upper part and the stretched lower 
part is not always marked by an abrupt change 
in thickness. The protracted pressure of the 
foetus upon the stretched part of the genital 
canal may cause it to give way, and thus 
rupture of the uterus or vagina occurs. When 
the lower part of the uterus and the vagina are 
equally tense, the one is as likely to give way 
as the other. 

(2) In some cases of obstructed labour a 
different effect is produced. When the head 
presents and is too big to enter the brim, it 
cannot come down far enough to enter the os 
uteri. The bag of membranes enters the os 
uteri, and the part unsupported by the cervix 


the uterus which contracts, and the lower part 
which dilates and thins, becomes more and more 
abrupt. This line of sudden alteration in the 
thickness of the uterine wall is the ring of 
Bandl. Much discussion has taken place as to 
the part of the uterus at which it is formed. 
Some have maintained that it is identical with 
the internal os ; I think that it is above this, 
and that it cannot be more exactly defined than 
as the part of the uterus which corresponds to 
the equator of the foetal head, is situated at the 
brim of the pelvis, and is nearly that of firm 
attachment of the peritoneum. If obstructed 
labour still goes on, and the patient dies not 
from exhaustion, rupture of the uterus will take 



place, the rent being in the stretched 
and thinned lower segment. 

The symptoms, physical signs, 
and treatment of rupture of the 
uterus are described. 

The prolonged pressure upon the 
soft parts nipped between the foetal 
head and the symphysis pubis often 
produces sloughing of these soft 
tissues, and the formation of urinary 
fistuloe. These will be found de- 
scribed elsewhere. 

In the preceding pages four kinds 
of abnormal uterine action have 
been described. In the three first, 
if they occur in labours otherwise 
natural, it may be correctly said 
that labour is prolonged through 
fault in the powers, and through 
that alone. In the fourth, the ab- 
normal uterine action is secondary, 
and a result of the exceptional diffi- 
culties which the uterus has to 
overcome ; but it is nevertheless a 
fault in the powers, and, therefore, 
I have here described it. 


Fig. 3.— Ruptured uterus, showing retraction ring at level of firm attachment of ^ ake this account complete 
peritoneum ; thinning of cervix ; gradual thinning of lower uterine segment I must add, that labour may be 
from retraction ring down to os internum. A, Arm attachment of peritoneum, 

(From a specimen in the London Hospital Museum.) SlOW because the auxiliary forces, 

the down-bearing efforts of the 


uteri receives the full pressure of the uterus 
upon the liquor amnii ; it therefore protrudes 
more than it does in normal labour, the liquor 
amnii contained in it and called the “fore- 
waters ” not being, as in normal labour, cut off 
by the head from the bulk of the liquor amnii. 
This abnormal pressure upon the part of the 
membranes protruding through the os, rup- 
tures them long before the os uteri is fully 
dilated. Then the head nips the cervix uteri 
between it and the symphysis pubis. As 
labour goes on, the upper part of the uterus 
contracts more and more, pulling up the lower 
segment. But the cervix cannot rise, being held 
down where it is nipped between the head and 
the pubic bones. The lower segment therefore 
becomes more and more stretched and thinned, 
and the boundary between the upper part of 


patient, are absent, as in paraplegia. But this 
is very rare ; it never prevents delivery, though 
it may delay it. The only treatment is to 
supplement uterine action by pushing from 
above or pulling from below. 

(3) I now have to describe the faults in the 
passage which make labour difficult. These 
are of two kinds : {a) in the bones ; (6) in the 
soft parts. I take first obstruction by the 
bones ; in other words, contraction of the pelvis. 
I shall describe the production, characteristics, 
effects, diagnosis, and treatment of those pelvic 
deformities which are common enough and great 
enough to be obstetrically important. 

Pelvic Deformities 

The shape of the female pelvis is determined 
by three factors: (1) the innate tendency of 




LABOUR, PRECIPITATE AND PROLONGED 


213 


the bones to grow into their proper shape ; 
(2) the pressure of the weight of the body 
through the vertebral column on the sacrum, 
which it presses downwards and forwards, and 
the reacting pressure of the femora upon the 
acetabula, which they press upwards ; (3) the 
pull of muscles and ligaments upon the pelvic 
bones. Deformed pelves are produced by altered 
effects of these forces : (1) the bones may be 
stunted in growth either uniformly, or in 
special places ; (2) they may be softened by 
disease, so that they yield unduly to pressure 
and pulling ; (3) muscles and ligaments may be 
displaced by disease or accident so that they 
come to pull in an abnormal way. In many 
pelvic deformities these three agencies are com- 
bined, so that it is difficult to separate the 
action of each force ; and there has been, and 
still is, difference of opinion as to the way in 
which certain deformities are produced. 

At birth the sexual differences between the 
male and female pelvis are already evident, 
although they are not so marked as later in life. 
The differences between the infantile and the 
adult pelvis are more marked (Figs. 4, 5). In 
the foetus, the sacrum is less curved from above 
downwards than in the adult ; the sacral pro- 
montory is high above the plane of the brim ; 
the transverse diameters of the pelvis are 


from above downwards, and presses down the 
promontory until it comes to be very little 
above the plane of the brim. 

The pressure of the body weight upon the 
sacrum can be split up into two components. 



Fig. 6.— Sagittal section of normal pelvis. AB, true conjugate; 
AC, diagonal conjugate; CD, anteroposterior diameter of 
outlet. (After Pinard ) 

one acting downwards and backwards, the other 
downwards and forwards. The former tends to 
force the sacrum downwards between the two in- 
nominate bones ; the latter tends to force the 



Fm. 4.— Pelvis of foetus at term. 
(After Balandin.) 



Fio. 5.— Pelvis of adult. (After 
Balandin.) 


promontory forwards towards the symphysis. 
It is obvious that the relative magnitude 
of these two components will vary with the 
inclination of the pelvis. The less the pelvis 
is inclined to the horizon, the more the 
sacrum will be driven down and the less it 
will be driven forwards ; the greater the in- 
clination of the pelvis to the horizon, the 
more will the sacral promontory be driven 
forwards. This theoretical reasoning is un- 
impeachable ; but it has never been shown 
that the projection of the sacral promontory 
does in fact vary with the pelvic inclination. 
The pelvic inclination, whatever it may be 
in the somewhat artificial conditions under 
which it has been measured, is continually 
varying in different postures ; so that I think 
the pelvic inclination, although a factor in 
modifying the shape of the pelvis, is not a 
factor of the first importance. 

The femora press directly upwards. As 
the acetabulum is outside the line along 
which the body weight is transmitted, viz., 
one from the sacrum to the feet, the pres- 
sure of the femora tends to force the aceta- 


narrower in proportion to the others than in the 
adult. The vertebral column is nearly straight ; 
the lumbar convexity and the dorsal concavity 
hardly exist. As the child grows up the curves 
of the spine are produced. The body weight 
presses the sacral promontory downwards and 
forwards ; this increases the curve of the sacrum 


bula outwards as well as upwards. This 
pressure is resisted by the ligaments of the 
pubic symphysis, which hold the pubic bones 
together. When these ligaments are divided, 
the pubic bones fly apart, and if the femora are 
pressed upwards the pubic bones diverge yet 
more. Hence the combined influence of the 
downward pressure of the sacrum and the up- 
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ward pressure of the femora is to widen the 
pelvis. The widening is also aided by the 
growth of the lateral masses of the sacrum, 
which is wider in proportion to its length in 
the adult than in the child, and by the growth 
of the ilia. In the child, the posterior half of 
the pelvic ring is formed almost entirely by the 
sacrum ; but in the adult, the sacrum only forms 
a part of it, the rest being formed by the ilia. 



These normal developmental changes vary in 
degree, from causes that we know not ; just as 
some members of the same family grow tall, 
others short — we know not why. If the changes 
that have been described proceed to an excess, 
the promontory of the sacrum is lower down and 
farther forward, and the sacrum is more curved 
from^above downwards than it should be. The 



Fig. 8.~Dlagram of the generally contracted flat non-rickety pel- 
vis : black line normal pelvis ; dotted line contracted pelvis. 
E. sacral concavity and brim ; BB, sacrum ; CC, transverse 
diameter ; DD, ilio-pectineal eminence ; A, symphysis. 

conjugate diameter at the brim is then less than 
the average, but the other measurements of the 
pelvis are of average size. A pelvis of this shape 
is called pelvis ; it is one of the commonest 
pelvic deformities. 

Sometimes the normal developmental changes 
are deficient in degree. The pelvis does not 
increase in breadth as it ought to do; the 


sacrum may be straighter than usual, and the 
promontory higher. Such a pelvis, contracted 
mainly in its transverse measurements, is called 
t\ie generally contracted pelvis — pelvis oequali- 
hiter justo minor^ or the srrmll round pelvis. 
Sometimes the two conditions just described 
occur together : the growth of the ilia and lateral 
masses of the sacrum is defective, and so the 
pelvis does not attain its normal breadth, and 
at the same time the promontory of the sacrum 
is driven unduly forward and downwards. Then 
a pelvis is produced which is contracted in the 
conjugate diameter and in the transverse dia- 
meters also; this form of pelvis is called the 
generally contracted and fattened pelvis^ or the 
small fiat pelvis. 

In the forms of contracted pelvis just described, 
there is no evidence of any disease of the bones, 
and there is no deformity elsewhere. The patients 
are often undersized ; but they may be of average 
stature, or even above the average. We know 

A 



Fig. 9.— Diagram of pelvic cavity of generally contracted flat 
non-rickety pelvis. AB, true conjugate ; AC, diagonal con 
jugate ; CD, antero-posterior diameter of outlet. 

nothing as to why these defects in growth occur. 
These minor degrees of pelvic contraction are 
not accompanied with any peculiarities of attitude 
or gait : they can only be detected by careful 
examination and measurement of the pelvis. 
The flat pelvis and the small round pelvis are 
the commonest kinds of pelvic deformity. I 
know of no trustworthy statistics showing how 
common they are in England. The practice of 
lying-in hospitals and of specialists gives not 
a true representation of their frequency, for 
patients go to such places and persons because 
they are known or suspected to have contracted 
pelves. 

Two rare kinds of pelvis are often described 
as varieties of the small round pelvis. One is 
the dwarfs pelvis. This is a pelvis which is like 
the rest of the skeleton of a dwarf in being 
diminutive in size, but not deformed in shape. 
Females whose growth is so stunted that they 
may be properly spoken of as “ dwarfs ” are 
generally sterile. I know of no account of labour 
in a dwarf. The other is the srrmll rownd rickety 
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pelvis. This is simply a small round pelvis with- 
out any rickety deformity, occurring in a patient 



who has signs of rickets, or what are taken to 
be such, in some other part of the body. 1 see 



Fig 11.— Diagram of the brim of the same round pelvis ■ black line, 
normal pelvis ; clotted line, small round pelvis. BB, sacrum ; 
CC, end of transverse diameter ; DD, ilio-pectineal eminences ; 
E, centre of sacrum in plane of brim ; A, symphysis. 

no reason, in such a case, for labelling the pelvis 
with the adjective “rickety.” 


A 



Fig. 12. — Diagram of the cavity of the small round pelvis. 
AB, true conjugate; AC, diagonal conjugate; CD, antero- 
posterior diameter at outlet ; continuous line, normal pelvis ; 
dotted line, contracted pelvis. 


The commonest cause oi great contraction of the 
pelvis is rickets. The features of this disease which 
are important obstetrically, are softening of the 


bones and enlargement of the epiphyses The 
bones being soft during part of their time of 
growth, yield excessively to the forces which mould 
the shape of the pelvis. The sacrum, yielding 
to the body weight, sinks farther downwards 
and forwards than it ought to do, and hence the 
conjugate diameter of the brim is shortened. 
The body weight falls on the upper part of the 
sacrum. The lower sacral vertebra) are not 
exposed to this pressure, but are held up by 



FlQ. 13.— Sadttal section of flat rickety pelvis. AB, true conju- 
gate; AC, diagonal conjugate; CD, antero-posterior diameter 
of outlet. 

strong ligaments which connect them with the 
ilia; hence the sacral curve from above down- 
wards is exaggerated, the upper part of the 
bone being abruptly curved forwards. The 
body weight falls upon the middle of the bone, 
the sides are held up by their ligamentous 
attachments to the ilia ; hence the middle of 
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Fig. 14.— Diagram of rickety flat pelvis. BB, sacrum at level 
of brim ; CC, transverse diameters ; DD illo-pectineal emi- 
nences; A, pubes; continuous line, normal pelvis; dotted 
line, contracted pelvis. 

the sacrum is bulged down, and its anterior 
surface becomes convex from side to side, instead 
of concave, as in a normal sacrum. The down- 
ward pressure of the body weight is transmitted 
through the ilia to the femora, and by them to 
the legs and feet; its direction, therefore, is 
along a line from the sacrum to the feet. The 
ace tabula are situated outside this line ; the 
femora, therefore, press the acetabula upwards 
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and outwards, and so widen the pelvis. As the 
acetabula are pressed upwards and outwards, 
the ilia are pressed in the same direction, and 



the iliac fossa) come to look more forwards and 
less inwards than in the normal pelvis ; so that 
the iliac crests, instead of at their anterior parts 

E 



curving inwards, run directly forwards, or even 
forwards and outwards. The ilia are slightly 
rotated about an axis parallel with the sacro- 


A 



FIG. 17.— Diagram of pelvic cavity in small flat rickety pelvis : 
continuous line, normal pelvis ; dotted line, contracted 
pelvis. AB, true conjugate ; AC, diagonal conjugate ; DC, 
antero'posterlor diameter of outlet. 

iliac synchondrosis, so that the posterior iliac 
spines are nearer together than in the normal 
pelvis. The trochanters are, with relation to 


the pelvis, farther upwards and outwards than 
normal ; and this involves an extra pull, in 
an upward and outward direction, upon the 
muscles running from the ischia to the tro- 
chanters. Hence by slight eversion of the 
ischial tuberosities the outlet of the pelvis is a 
little widened. The epiphyses in rickets are 
enlarged ; hence in the rickety pelvis the 



Fig. 18.— Scolio-rachitlc pelvis. 


epiphyses of the sacral vertebrie can be felt as 
ridges running across it, and the symphysis 
pubis is thickened. 

Rickets is accompanied with stunting of 
growth ; hence rickety subjects are generally 
undersized, and a rickety pelvis is often small. 
Therefore we have two kinds of rickety pelvis : 
the flat rickety pelvi^^ in which the conjugate is 
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Fig. 19. — Diagi’am of brim of scolio-rachitic pelvis : continuous 
line, normal pelvis ; dotted lino, deformed pelvis. BB, sacro- 
iliac synchondroses ; E, centre of sacrum in plane of brim ; 
CC, transverse diameter ; DD, pectineal eminences ; A, sym- 
physis pubis. 

diminished but the transverse measurements 
either normal or increased ; and the wiall flat 
rickety pelvis^ in which all the diameters are 
small, but the conjugate is especially contracted. 
The cases of extreme pelvic contraction that are 
met with in England are almost all pelves either 
of this kind, or of the one next to be described. 

With rickets there often goes lateral curvature 
of the spine. When this is so, the pelvis is 
imsymmetrically deformed. The body weight 
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falls unduly on the side to which the lumbar 
convexity looks, and presses the sacrum towards 
that side. The lateral mass of the sacrum and 
the ilium on the side of the lumbar convexity 
are compressed, the bony tissue being more 
compact than normal. The sacrum and the 
acetabulum are thus brought nearer together, 
and the ilio-pectineal line on that side is more 



i^'io. 20.— Diagram of cavity of scolio-rachitic pelvis : continuous 
line, normal pelvis ; dotted line, deformed pelvis, AB, true 
conjugate ; AC, diagonal conjugate ; CD, antero-posterior 
diameter of outlet. 

sharply curved. In short, the pelvis is unequally 
contracted ; the side to which the lumbar con- 
vexity looks being the narrower, because it is 
the over-weighted side. The symphysis pubis 
is pulled over, away from the side to which the 
lumbar convexity looks, and the acetabulum on 
the underweighted side is higher up and farther 
out : because the outward pressure of the femur 
acts on this side to greater advantage. This 
pelvis is called the scolio-rachitic pelvis. 

The Mechanism of Labour with Contracted 
Pelvis. — In describing the mechanism of labour 
with contracted pelvis, it must be premised that 
it is assumed that the child is of average size 
and normal conformation. If the child is too 
big, the effect on labour is the same as if the 
pelvis were generally contracted ; if the child 
is below the average size, it may come through 
a contracted pelvis without difficulty or altered 
mechanism. 

In considering the slighter kinds of pelvic con- 
traction, the question arises — How, and where, 
is the line to be drawn between a normal and a 
contracted pelvis 1 The answer is, that a pelvis 
which will allow a well-formed child of average 
size to pass through it in the usual way, that is, 
with the normal mechanism, is a normal pelvis. 
If the pelvis is in any diameter so contracted 
that the child cannot pass in the usual way, but 
must, by a special mechanism, adapt itself to 
the altered diameters of the canal, that pelvis is 
contracted. Let us apply this principle. The 
true conjugate of a normal pelvis averages 
about 4^ inches, its transverse and oblique 
diameters about 5 inches. The foetal head as 
it usually presents, lies in the oblique diameter 


of the brim, partly flexed, so that the occipito- 
frontal diameter, which averages about 4 J inches, 
lies in the oblique diameter. In the conjugate 
diameter of the pelvis lies a diameter of the 
head running from in front of one parietal 
eminence to behind the opposite one, and 
averaging about 4 inches, lliere is then, as 
has been pointed out in a former page, no 
hindrance offered by the bones to the passage of 
the foetal head. If the size of the pelvis is so 
altered that the head cannot thus enter the 
pelvis, then the pelvis is contracted. If, for 
instance, the conjugate diameter measures only 
3J inches, the diameter running from in front 
of one parietal eminence to behind the opposite 
one cannot possibly enter the conjugate, and 
the head must enter with its long diameter 
lying transversely and the bitemporal diameter 
occupying the conjugate. A pelvis with its 
conjugate diameter shortened to this extent is, 
therefore, contracted ; and if its other diameters 
are normal, it is called a flat pelvis. Suppose 
now that the conjugate diameter of the pelvis 
only measures 4 inches, and the oblique and 
transverse measurements at the brim 4| inches. 
It will still be just possible for the head to 
enter the pelvis in the oblique diameter ; but 
the occipito-frontal diameter will not enter 
the oblique diameter of the pelvis. To pass, 
the head must be much flexed, so that the 
suboccipito-froiital measurement may enter the 
brim. Thus a flat pelvis having a conjugate 
of 3| inches, and a small round pelvis having 
a conjugate of 4 inches or less, are called con- 
tracted ; anything above these measurements 
may be considered as normal, only causing 
difficulty if the child is large. 

The mechanism of labour with contracted 
pelvis is not merely theoretically interesting, 
but is important, because the delivery of a 
living child depends upon its entering the pelvis 
in the most advantageous way ; and because 
from observation of the mechanism of the 
labour the existence and the kind of pelvic 
contraction can be inferred, the reason of pro- 
longation of labour ascertained, and indications 
drawn as to the best treatment. This state- 
ment applies only to the slighter forms of pelvic 
contraction : in deformity so great as to prevent 
the delivery of a living child, the mechanism is 
less important. 

I shall describe the mechanism of labour with 
the two common forms of slight pelvic con- 
traction — the flat, and the small round pelvis. 
The mechanism of labour with the flat pelvis 
depends upon the degree of contraction, and 
not upon whether the pelvis is or is not rickety. 

One feature of the mechanism of labour with 
the flat pelvis has already been alluded to, and 
the reason for it explained, viz., that the head 
enters the pelvis with its long diameter in the 
transverse diameter of the pelvis, so that its 
bitemporal diameter, or one a little behind it, is 
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engaged in the conjugate of the brim. It takes 
this position because there is not room in the 
conjugate for the oblique diameter, from in 
front of one parietal eminence to behind the 
opposite one, which in normal labour enters the 
conjugate. A second feature is that in labour 
with a flat pelvis the head enters the brim 
rather more extended than in a normal pelvis ; 



Fio. 21.— Position in which the head enters the brim of the flat 
pelvis. A, transverse diameter of pelvis; B, diameter in 
which long diameter of head lies. 


SO that the finger in the vagina, instead of 
feeling the smaller fontanelle low down and the 
anterior high up and behind, feels both 
fontanelles at about the same level. The reason 
is that the greatest transverse diameter of the 
head, the biparietal, is behind the centre of the 
head. Therefore the front of the head descends 
more easily than the back, and thus slight 
extension of the head is produced. This ex- 
tension does not go beyond a certain degree, 
because for complete extension to occur the 
men to- vertical diameter would have to engage 
in the brim ; and as the transverse measure- 
ment of the pelvis is 5 inches, and the mento- 
vertical diameter of the head inches, this 
is not possible, unless either the child is very 
small, or the head greatly reduced in size by 
moulding. Under those conditions it does occa- 
sionally occur. The third feature of labour 
with the flat pelvis is the occurrence of what is 
called, from the obstetrician who described it, 
the obliquity of NcugeU. This means that the 
head is so inclined that its biparietal diameter 
is oblique in relation to the plane of the brim. 
The anterior-lying parietal eminence is lower 
down than the one which lies behind, and the 
sagittal suture is nearer the sacral promontory 
than the symphysis pubis. The production of 
this obliquity depends upon the fact that the 
axis of the uterus is not a continuation of that 
of the pelvic inlet, but lies behind such a line. 
If no pelvic deformity be present, the child is 
driven into the pelvis with exactly the opposite 
obliquity, viz., the posterior parietal bone sunk 
lower into the pelvis than the anterior, and the 
sagittal suture rather nearer the pubes than 
the sacral promontory. But if the sacral pro- 
montory jut forward abnormally, the descent of 
the posterior parietal bone is impeded, while 


that of the anterior parietal bone is not. Hence 
the anterior parietal bone is driven down, and 
the transverse diameters of the head rotate 
round the promontory, until the anterior-lying 
parietal bone can sink no farther into the 
pelvis, and thiis the obliquity of Naegel6 is 
produced. This obliquity is not only a char- 
acteristic feature of labour with a flat pelvis, 



Fig. 22.— Obliquity of Naegeld ; the sagittal suture near 
the sacral promontory. 


but is a movement favourable to the passage 
of the head through the brim. When it has 
come about, the transverse diameter of the 
head which has to pass through the pelvis is 
a subparietal, superparietal diameter, which is 
about a quarter of an inch less, upon the 
average, than the biparietal diameter. Further, 
the existence of this obliquity implies, as a 
rule, that the head has been able to engage 
with nearly its greatest diameter in the brim ; 
for if the pelvis is so contracted that the head 
cannot engage in it, the situation of the sagittal 
suture becomes, so to speak, a matter of acci- 
dent. Litzmann regarded the distance of the 
sagittal suture from the promontory as a guide 
to the probable difliculty of delivery ; he drew 
from his experience the practical rule that when 
the sagittal suture ran transversely, and was 
distant about three-quarters of an inch from 
the sacral promontory, forceps delivery was 
generally easy. 

The three peculiarities just described — trans- 
verse position of the long axis of the head ; 
increased, but incomplete, extension of the 
head ; and the obliquity of Naegele — are those 
which characterise the entry of the head into 
the brim of a flat pelvis. In a flat pelvis the 
only difficulty is that which attends the entry 
of the head into the brim, and its passage 
through it. When once the head has passed 
the brim, all difficulty is at an end. The head 
entering the brim with the Naegele obliquity, 
the anterior parietal bone becomes fixed against 
the symphysis pubis, and then the posterior- 
lying parietal bone gradually scrapes past the 
sacral promontory ; if it is pulled through with 
forceps, the operator will feel it suddenly slip 
past the promontory, and will find that then 
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it is easily pulled farther. The passage of the 
promontory is generally — always, in difficult 
cases — made possible by alteration in the 
shape of the head. The posterior-lying parietal 
bone becomes flattened, and driven under the 
anterior, and also under the parietal and occi- 
pital bones. The line along which the head 
was opposed to the most projecting point of 
the promontory is often traceable, either by 
redness and ecchymosis of the skin, or by a 
groove in the bone. The usual situation of 
such a groove is along the anterior border of 
the parietal bone. If the head is soft and has 
been allowed to remain long stationary at the 
brim, a deep spoon-shaped dint may be formed 
at the point where the head rested against the 
promontory. Lastly, it must be mentioned 
that the weakest part of the foetal head is the 
anterior inferior angle of the parietal bone ; 
and that where pressure upon, and overriding 
of bones, is great at this point, such force may 
lead to laceration of vessels, meningeal Incnior- 
rhage, and death of the child. Cases are met 
with in which the child is known to be alive, 
and is delivered by short but strong pulling 
with forceps, but dead. In such cases, menin- 
geal haemorrhage is the usual cause of death. 

When witli a flat pelvis the child is delivered 
by turning, the after-coming head passes the 

brim by a mech- 
anism exactly 
analogous to that 
which obtains 
when the head 
comes first. The 
head lies trans- 
versely, the bi- 
par ietal diameter 
being at one side 
of the promon- 
tory. If there is 
much resistance 
to the passage of 
the head, it be- 

Fio. 23 — Showing mark made by pro- COmCS partly ex- 
montory in delivery of the after- tended When 
coming head. (After Kustner.) ,, , * . ,, , 

the head is pulled 
upon, the anterior part of the head descends 
first. Then the projecting sacral promontory 
holds back the posterior-lying parietal bone, and 
the anterior side of the head descends first, rotat- 
ing upon the sacral promontory as a centre ; and 
then, lastly, the posterior-lying parietal bone 
slips down, often being grooved or marked in 
the same way as if the head had come first. In 
labour with a flat pelvis, a large caput succe- 
daneum is unusual, nor is there often mdeina 
of the vagina or vulva. Premature rupture 
of the membranes is common with flat pelves, 
from causes and with results which are described 
elsewhere. Abnormal presentations of all kinds 
are more frequent with flat pelves than with 
normal pelves; their treatment is described 



elsewhere. 1 would only here say that when 
a face presentation is met with in a flat pelvis, 
I think the best treatment is podalic version. 

The mechanism of labour with the small round 
pelvis is in one point in broad contrast with that 
of labour with the flat 
pelvis. In the flat pelvis 
all the difficulty is at 
the brim; in the small 
round pelvis there is 
difficulty throughout 
the whole pelvic canal. 

The difficulty is to get 
the head into the flat 
pelvis, to get it through 
the small round pelvis. 

In the small round 
pelvis there is not the 
liability to abnormal 
presentation, nor to pre- 
mature rupture of the 
membranes, which the flat pelvis brings with it ; 
for the head readily enters the pelvis, engages in 
it, and shuts off the forewaters from the general 
intra-uterine pressure. 

In the small round pelvis the head can only 
get through it in a position of extreme flexion^ so 
that the suboccipito-frontal diameter may be the 
largest which passes through the pelvic cavity. 
Hence the posterior fontanelle is lower down and 



Fig. 24. — Showing change in 
shape of head produced by 
traction with base in ad- 
vance. (See also Fig. 62, 
p. 236.) 



Fig. 26.— Pressure marks on head after a labour 
with flat pelvis. 

nearer the middle of the j^elvis than usual ; and 
flexion occurs earlier than in normal labours, 
because it is produced as soon as the head sinks 
into the pelvis. The head enters the pelvis with 
its long diameter in the usual oblique diameter 
of the pelvis, because at the brim this diameter 
is the longest. At the pelvic outlet the antero- 
posterior diameter is the longest ; and therefore 
the head, as soon as it gets into the pelvic outlet, 
turns so that its long diameter occupies the antero- 
posterior diameter of the outlet. In normal labour 
a similar turn takes place ; but here the turn is 
caused by the soft parts, not by the bones, and 
it occurs not till the head is past the pelvic out- 
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let and is stretching the perineum. This early 
rotation is one of the features of labour with the 
small round pelvis. In labour with a normal 
pelvis the head advances during each pain, and 
recedes in the intervals between the pains ; and 
after the soft parts have turned its long diameter 
till it lies antero-posteriorly, there is nothing to 
turn it into any other position. But if the pelvis 
is of the small round class, and the head is 
turned forwards by the bones, when it recedes 
between the pains its position is still governed 
by the bones ; and it therefore turns back again, 
so that its long diameter may still lie in the 
longest diameter of the pelvis, which, after the 
recession of the head, is the oblic^ue. This 
variability of position is very characteristic of 
the small round pelvis. When the passage of the 
head through the pelvis is difficult, either because 
the pelvis is a small round one^ or because the 
child is very large, the difficulty is not, as in the 

flat pelvis, at the 
brim only, and 
there only in the 
con^jugate dia- 
meter, bounded by 
the sacral promon- 
tory and the sym- 
physis pubis, but 
it is throughout 
the whole pelvic 
canal, and the 
head is pressed 
upon all round by 
the pelvic canal. 
Hence where the 
head is so pressed 
upon — the girdle 
of contact — the re- 
turn of blood from 
the part of the scalp which is presenting is im- 
peded. Hence early and extensive oedema of the 
part — in other words, a large caput succedaneuuu 
The return of blood is also impeded from the lower 
part of the vagina and vulva, and hence oedema 
of the vagina and labia. But as the blood from 
these latter parts can return to the heart by 
other channels than those pressed on by the 
advancing head, the oedema of the labia is not so 
great, and is later in forming than the caput 
succedaneum. The swelling of the labia is 
visible ; the vagina is felt to be dry and swollen. 
With the small round pelvis the obliquity of 
Naegeffi is absent ; for the head is not hindered 
in descent by the sacral promontory — it enters 
the pelvis without difficulty, but meets with 
hindrance to its passage through it. The head 
often enters the small round pelvis with posterior 
obliquity ; but I know not that the existence of 
this obliquity materially aflects the course of 
labour. The passage of the head through the 
small round pelvis is helped by moulding of the 
head. The head being pressed upon all round, 
there is a general compression of the head mainly 


affecting the suboccipito-f rental measurement, 
and elongation of its long diameter, the vertico- 
meiital. Grooves and dints in the bones are 
rare. There is sometimes a red stripe on the 
skin where it passed the promontory ; this runs 
from the parietal bone downwards and forwards 
towards the jaw or eye. At birth the occipital 
and frontal bones are commonly pressed under 
the parietal bones, and the posterior-lying parietal 
bone underneath the anterior ; but this over- 
riding is eftaced within a few days. Lateral 
asymmetry of the skull is a frequent result of 
prolonged labour, both with the small round 
pelvis and with the flat pelvis ; but I think it 
more common and more marked with the small 
round pelvis. The reason is in the projection of 
the sacral promontory. As the head descends 
into the small round pelvis the half of the head 
that lies behind meets with more resistance, and 
hence gets pushed forwards (speaking with refer- 
ence to the head). In a flat pelvis the resist- 
ance offered by the promontory to the descent 
of the biparietal diameter leads to the displace- 
ment backwards of the half of the head that lay 
behind. Rupture of the uterus occurs less fre 
(piently with the small round pelvis than with 
the flat pelvis ; because in the former, if the head 
nips the cervix so tightly as to prevent it rising, 
such pressure is exerted all round the pelvis, and 
so (piickly produces oedema of the vagina and 
vulva that the need for prompt treatment is soon 
apparent. 

In the foregoing pages I have described the 
common kinds of slight pelvic deformity and 
the mechanism of labour occTirring with them. 
From the point of view of the practical 
obstetrician these are more important than the 
greatly deformed pelves, because (1) they are 
common, while great deformity is rare. (2) By 
recognising them early and managing labour 
properly, a living child can often bo delivered, 
and the mother always saved injury from pro- 
tracted labour j their accurate diagnosis requires 
full knowledge and careful examination ; and 
the decision as to the best treatment is often 
difficult. Great pelvic deformity is, as it were, 
forced upon the notice of the doctor, and when 
discovered there is no doubt as to the proper 
treatment. (3) When the head cannot pass the 
pelvis, or cannot pass it without being first crushed, 
the mechanism of its passage is not important. 

Rarer Forms 

I now describe the rarer forms of pelvic con- 
traction, and 1 shall point out the important 
features special to labour with each. 

The flat, the small round, and the different 
kinds of rickety pelvis are the common kinds of 
contracted pelvis — those which anyone who 
has a large midwifery experience is sure to 
meet. Some of the rare forms are interesting 
on account of the light they throw on the 
development of the pelvis. 



Fig. 20.— Pressure marks on head after 
a labour with small round pelvis. 
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p The fwnnel-Bhaped pelvis means a pelvis with- | 
out disease of the bones, in which the transverse | 
dimensions lessen in size from above downwards. | 
Only two specimens of this deformity had, up to j 
1889, been described. The accounts of clinical l 
observers would make one think that this pelvis 
must be commoner in practice than it is in 



Fig. t27.— Diagram of cavity of funnel shaped pelvis in sagittal 
plane : continuous line, normal pelvis , dotted line, funnel- 
shaped pelvis AB, true conjugate ; AC, diagonal conjugate ; 
CD, antero-posterior diameter of outlet. 

museums. But the difficulty in diagnosis is so 
great — for we have no means of accurately 
measuring during life the transverse diameters 
of the pelvis — that clinical accounts can only 
be accepted when it is evident tliat the reporter 
has been aware of the great probability of error. 
If labour is lingering, and the cause seems to be 
that the advance of the head is blocked by a 
narrow pelvic outlet, the treatment is to help 



Fig. 28.— Diagram of cavity of funnel-shaped pelvis in coronal 
plane: continuous line, normal pelvis; dotted line, funnel- 
shaped pelvis. AA, iliac crests ; BB, transverse diameter of 
brim ; CC, inner surface of tubera ischii. 

delivery by pulling with forceps. If this fail, 
cephalotripsy is the only resource. After de- 
livery the pelvis should be measured ; and the 
patient told to come for advice, should a sub- 
sequent pregnancy occur, not later than the 
seventh month. 

The oblique pelvis of Naegele is a rare pelvis, 
the shape of which is altered by a defect in 
ossification. The defect consists in imperfect 
development, on one side only, of the lateral 
part of the sacrum and the adjacent part of the 


ilium, and ossification of the sacro-iliac synchon- 
drosis on that side. We know nothing as to 
the cause or date of the developmental defect. 
Its effect is to bring the acetabulum, on the 
affected side, nearer the middle line than in the 
normal pelvis, and nearer the middle line than 
the acetabulum on the opposite side. I have 



Fig. 29.— Obliquely contracted pelvis of Naegel6. 


already pointed out that the femora press the 
acetabula upwards and outwards. The farther 
out are the acetabula, the more effective is the 
outward thrust ; hence on the diseased side 
the thrust of the femur is mainly upwards, and 
but little outwards. On the sound side the 
outward pressure acts with greater advantage 
and the upward pressure with less ; hence on 
the sound side the acetabulum is pushed farther 
outwards than usual, the wing of the ilium 
looks more forwards and less inwards, and the 



A 


Fig. 30. — Diagram of the brim of Fig. 29 : continuous line, 
normal pelvis; dotted line, oblique pelvis. BB, sacrum; 
CC, acetabulo ; A, symphysis pubis. 

symphysis pubis is pulled towards the sound 
side. 

There is no deformity in any other part of 
the body. There is no history of injury, disease, 
or lameness, and the patient presents, when 
clothed, no peculiarity of aspect or gait. Hence 
the existence of this pelvis is not suspected 
until it is discovered on obstetrical examination 
during pregnancy or labour. 

The diagnosis of the oblique pelvis of Naegeffi 
is to be made (1) by feeling the outline of the 
iliac crests, perceiving their asymmetry and 
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the displacement of the symphysis pubis. (2) 
By measuring with callipers the distance between 
the posterior superior iliac spine of one side and 
the anterior superior iliac spine of the opposite 
side ; these measurements on the two sides 
will be unequal, that which is taken from the 
diseased side behind being the greater. (3) By 
exploring the pelvic cavity with two fingers in 
the vagina, and noting its shape. 

The important point obstetrically about the 
Naegele pelvis is the diminution in the oblique 
diameter on the diseased side. If labour is to 
terminate naturally the head must be small, 
and must enter the pelvis with the occiput 
towards the obturator foramen on the sound 
side. As these conditions are not always com- 
plied with, the infantile mortality is about 
25 per cent. 

If consulted during pregnancy by a patient 
who is found to have an oblique Naegele pelvis, 
the relative sizes of the head and the pelvis 
should be estimated by abdominal palpation, 
and labour induced before the head has got so 
large that it cannot be pressed into the brim. 
If consulted for the first time when labour is in 
progress, the question is — Can the head enter the 
brim or not 1 If its equator is engaged in the 
pelvis, or can be pressed down into it, there is 
no need for interference. If the head cannot 
enter the brim, the choice lies between cranio- 
tomy and Caesarean section — the former being 
the safer for the mother, the latter preserving the 
child. Caesarean section should not be chosen if 
the patient has been long in labour. Turning 
gives no advantage. Symphysiotomy, owing to 
the ankylosis of one sacro-iliac synchondrosis, 
will not enlarge a Naegele pelvis as much as it 
does a normal pelvis. 

The transversely contracted 'pelvis of Robert is 
that produced by want of development of the 



Jj’ia. 31.— Transversely contracted pelvis of Kobert. 


lateral masses of the sacrum, and ankylosis of 
the sacro-iliac synchondrosis on both sides. The 
result is that the pelvis grows not in breadth as 
it should do. Hence the acetabula are nearer 
the middle line, and the outward pressure of the 
femora upon them is exerted to less advantage ; 


the acetabula are driven more upwards and 
less outwards. The ossa innominata are less 
curved ; the parts between the acetabula and 
the sacrum are compressed, shortened, and 
thickened. Hence the conjugate diameter is 
shortened as well as the transverse, though not 
to the same high degree. 

The diagnosis of the transversely contracted 
pelvis of Robert is made by the transverse 
measurements of the pelvis : the intercristal, 
anterior and posterior interspinous, and bitro- 
chanteric. With the finger in the vagina, the 
closeness of the ischial tuberosities and the 
narrowness of the pubic arch will be perceived. 
This pelvis is usually so small that the only 
way of delivering its owner of a living child is 
by Ca)sarean section. 

The kyphotic p^elvis is that which is produced 
when angular curvature of tlie spine occurs low 
down. When such curvature is high up it is 
compensated for by lordosis of the lumbar spine. 
But when it is so low down that change in the 
curve of the spine below it cannot compensate 
its eftect, then a change in the inclination of the 
pelvis takes place, and this change in inclination 
gradually produces change in shape. 

In the diagram (Fig. 32), CG represents the 
upper limb of the kyphosis. The weight of the 
upper part of the body 
acts along the line 
CGI. GP represents 
the lower limb of the 
angle ; P is the sacral 
promontory ; PC the 
sacrum. The effect of 
the pressure acting 
along the line CGI 
is to drive the angle 
of the kyphosis down- 
wards and backwards, 
and this movement, 
through the traction 
on the lower limb of 
the angle, pulls the 
sacral promontory up- 
wards and backwards. 

The inclination of the 
pelvic brim is changed, 
so that if its shape 
were unaltered its 
plane would form a 

less angle with the horizon. But the con- 
tinuous pull on the promontory in the course 
of years makes the curve of the sacrum from 
above downwards less, raises the promontory 
above the level of the pelvic brim, and lengthens 
the distance between the sacral promontory and 
the symphysis pubis. As in rickets the bodies 
of the sacral vertebree are the parts most pushed 
down, so in the kyphotic pelvis the bodies are 
the parts most pulled up — the lateral parts of 
the sacrum being in each case bound to the 
iliac bones. Hence the concavity of the sacrum 



Fig. 32.— Diagram illustrating||the 
production of kyphotic pelvis. 
G, angle of kyphosis ; PP, pro- 
montory of sacrum ; CC,; tip 
of sacrum. 
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from side to side is increased in the kyphotic 
pelvis. The traction on the upper part of the 
sacrum leads to a rotation of the bone about a 
horizontal axis, so that while its base is displaced 



Fio, 33 —Kyphotic pelvis. (After Barbour.) 


backwards its apex is moved forwards, thus 
lessening the aiitero-posterior diameter of the 
outlet ; the movement upwards and backwards 
of the base of the sacrum pulls on the ilitim, 





and makes the curve of the os innominatuin not 
so sharp ; the lessened inclination of the pelvic 
brim to the horizon causes increased strain on 
the ilio-femoral ligament. These pull the an- 


terior inferior iliac spines down and out, and 
so rotate the ossa innominata about an axis 
running from before backwards. This rotation 
w'idens the space between the iliac crests and 
approximates the ischia. Hence the main 
changes from an obstetrical point of view are 
lengthening of the antero-posterior diameter at 
the brim, slight widening of the transverse 
measurements at the brim, considerable narrow- 



ing of the transverse measurements at the outlet. 
How marked these changes are depends upon 
how low down the kyphosis is. 

Kyphosis of the spine is a common disease ; 
but a well-marked kyphotic pelvis is not common, 
because for its production it is necessary that 
the disease should begin early in life, and be 
situated low down. 

The diagnosis is easy because the condition is 
suggested by the patient’s short stature and 
crooked back. When the curvature of the spine 
has been discovered the pelvic outlet should be 
measured ; those of the brim are difficult to 
take, and as if altered they are increased, it is 
not important to make them. The ease or diffi- 
culty of labour depends upon how much the 
outlet is contracted. 

Alike in head, breech, and transverse presenta- 
tions, dorso-posterior positions are more frequent 
with kyphotic than with normal pelves. The 
abdominal concavity of the child adapts itself to 
the lumbar convexity of the normal spine. The 
dorsal convexity of the child fits the concavity 
which kyphosis produces in the lumbar spine. 
If the deformity is not so great as to make 
delivery impossible, and the head presents with 
the occiput forwards, the only difference the 
kyphotic pelvis produces is that the increasing 
approximation of the sides of the pelvis as the 
head moves down makes the occiput turn 
forwards earlier than it does in normal labour. 
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When the occiput is behind and the deformity 
great, the narrowing of the front of the pelvis 
often prevents the occiput from turning forwards, 
and the head, if it be small enough, is born 
through the space bounded by the ischia in 
front and the coccyx behind, the sagittal suture 
lying in an oblique diameter. 

The treatment of labour with a kyphotic 
pelvis should be guided by the same principles 
as in other forms of contracted pelvis. The 
index for treatment is the transverse measure- 
ment at the outlet. If this is so contracted that 
a living child cannot be drawn through it, early 
Csesarean section should be done. Symphysio- 
tomy is not here of much use, because the 
separation of the ischia which it allows is but 
slight. If the transverse at the outlet exceed 
three inches, and the child is of not more than 
average size, it can probably be born alive ; and 
if the pains are so weak that help is needed, it 
should be given with forceps. Turning is no 
advantage. 

The Kypho-scoliorachitic Pelvis . — This is the 
pelvis produced when caries of the spine low 



Fig. 36.— Kypho-scolio-rachitic pelvis. (After Leopold.) 


down occurs in a rickety subject who has a 
lateral curvature of the spine. The rickety 
pelvis and the kyphotic pelvis are almost the 
exact opposite of each other ; this pelvis is, as 
it were, a compromise between them. As in the 
kyphotic pelvis, the sacral promontory is drawn 
up and back, and the tip tilted forwards ; but 
the sacrum presents the rickety convexity from 
side to side, and the thickening of the epi- 
physeal lines The general shape of the pelvis 


is funnel-shaped, like that of the kyphotic pelvis. 
The antero-posterior diameter of the brim is 
lengthened, and the transverse slightly dim- 
inished, and the ilio-pectineal line is longer and 
straighter. The transverse diameter at the 
outlet is diminished. The scoliosis leads to 
asymmetry of the pelvis. The sacrum is pushed 



pubis. 

towards the side of the lumbar convexity, and 
therefore the sacro-cotyloid diameter on that 
side is shortened. On the opposite side the 
upward and outward pressure of the femur 
acts to greater advantage, and therefore the 
symphysis pubis is pulled over to that side. 
The degree of these changes depends upon the 



Fig. 38.— DiaKram of cavity of Fig. 36 : continuous line, normal 
pelvis ; clotted line, deformed pelvis. AB, true conjugate ; 
AC, diagonal conjugate ; CD, antero-posterior diameter of 
outlet. 

extent and situation of the spinal curvatures 
producing them. According to whether the 
kyphosis or the scoliosis is the more marked, and 
whether the kyphosis is low down or not, the 
pelvis will approximate to either the scoliotic 
or the kyphotic type. The diagnosis of this 
form of pelvis will be suggested by the spinal 
curvatures present, and will be completed by 
measurement of the pelvis. According to 
whether the pelvis approaches more nearly the 
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kyphotic or the rachitic type, so the treatment 
must be guided by the principles governing 
treatment in the kyphotic and the rachitic 
pelves respectively. 

The Osteomalacic Pelvis , — In this pelvis, as in 
the rickety pelvis, the deformity is due to 
softening of the bones, so that they yield to 
pressure and pulling. The conditions of its 
production differ from those of the rickety 



Fig. 39. — Osteomalacic pelvis. 


pelvis, in that it occurs in adults, in whom the 
muscles are stronger and more used than in 
rickety children ; and that the softening is 
greater than in rickets. The consequence is 
that muscular action affects the shape of the 
pelvis more with osteomalacia than it does with 
rickets. The muscles pull out the pubes and 
ischia, and pull in the head of the femur. As 
soon as the head of the femur is within the 
line passing from the sacrum to the feet, the 
femoral pressure reacting to the body weight 
becomes upwards and inwards, instead of up- 
wards and outwards ; and then it combines 
with the action of the muscles to crumple in 
the acetabula. Hence the pelvis becomes 
“ rostrate,^’ the two pubic bones running nearly 
parallel so as to project forwards like a beak. 
The acetabula are approximated to the sacro- 
iliac synchondrosis, so that the pelvic canal 
becomes somewhat the shape of a Y. The 
sacrum yields to the body weight, and is pressed 
down, as in rickets, but more ; the promontory 
is often so sunken that the fifth or even the 
fourth lumbar vertebra may come to lie in the 
plane of the pelvic brim. As in rickets, and 
for the same reason, the sacrum becomes con- 
vex from side to side, but more so ; the curve 
is so great as to appreciably narrow the bone. 
While the sacral promontory is pushed down, 
the tip of the sacrum is prevented from moving 
back by the sacro-sciatic ligaments ; hence the 
sacrum becomes sharply curved from above 
downwards. The pull of the sacrum upon the 
ilium at the synchondrosis, combined with the 
upward and inw%ard pressure of the femur upon 
the acetabulum, crumples up the ilium until 
the iliac fossa becomes like a gutter. The 
sacrum and ilium may get separated at the 
VOL. V 


synchondrosis. When the disease is advanced 
the bones become so soft that the patient cannot 
stand or walk, but lies or crouches in various 
attitudes ; hence different distributions of 
pressure in different patients, and correspond- 
ing minor differences in the shape of different 
osteomalacic pelves. Although all osteomalacic 
pelves conform to the same general type, yet 
they do not exactly resemble each the others, 
as do pelves of the Naegele or the Robert type. 

Osteomalacia begins during pregnancy or 
lactation. There is severe pain, especially on 
movement. The spine and ribs are soft as well 
as the pelvis ; from this they become bent, and 
the capacity of the chest is diminished. Hence 
the lungs cannot properly expand, and the 
patient suffers from cough, shortness of breath, 
suffocative attacks, and muscular cramp. There 
is an excessive excretion of phosphates in the 
urine. When the disease has been cured, this 
ceases. The cure of this disease is by removal 
of the ovaries. We know not how this acts, 
but the fact is established. The disease is rare 
in England ; endemic in certain parts of Europe. 

The diagnostic points of osteomalacia while it 
is progressing are : (a) the tenderness ; (6) the 
softness of the bones. The pelvic deformity is 
so extreme that measurement is not needed to 
detect it. 

Obstetrically the osteomalacic pelvis is unique 
among contracted pelves in this, that it has 
been found possible, so soft may the bones be, 
to force the pelvis open with a hand to a degree 
sufficient to allow a living child to pass. But 
it is hardly worth while to do this, because the 
patient must, for her cure, have her abdomen 
opened. The best treatment is to perform 
Ciesarean section, and then remove the body df 
the uterus and the ovaries. This done, the 
patient’s pains will cease, the phosphates in her 
urine diminish, and the bones will get hard. 
The deformity will never be removed. 

There is a rare form of contracted pelvis 
known as the rickety pelvis. 



Fig. 40 .— Pseudo-osteomalacic rickety pelvis. (After NaegeW. 


The shape of this pelvis is like that of the osteo- 
malacic pelvis (only not to the same extreme 
degree) — that is, the acetabula are crumpled 
in so as to make the pelvic cavity Y-shaped, 

15 
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pushes the top of the sacrum backwards. This 
tends to narrow from before backwards the 
canal of the sacrum. The pushing of the 
sacrum back separates the posterior superior 
iliac spines (see Fig. 43). There is extreme 
lordosis of the lumbar spine, so that the front 
edge of the bodies of the vertebra are farther 
apart than they ought to be, while the neural 
arches are pressed together. This pressure may 
lead to bony outgrowths, ossification of the 
ligaments, and, finally, synostosis. The inclina- 


tion of the pelvis to the horizon is diminished. 
This throws increased strain on the ilio-femoral 
, ligaments ; the pull of these ligaments rotates 
each os imiomiiiatum about an aiitero-posterior 
axis, so that the upper part of the bone is 
turned outwards, the lower inwards. Hence, 
as in the kyphotic pelvis, the transverse 
diameter at the brim is widened, that at the 
outlet narrowed. 

The changes described above are seen in 
different degrees in different pelves. The ossific 
defect may be on one side only, and then the 
vertebra will slip down on that side more, and 
the deformity produced will be asymmetrical. 
But the disease is so rare that it is not worth 


while to dilate upon the differences in degree 
and in symmetry. 

In the diag7U)8i^ of spondylolisthesis investiga- 
tion has to be made along three lines. First, 
the history. This will be of some violence or 
strain, leading to a long illness, attended with 
pain in the lower part of the back, and severe 
enough to keep the patient in bed. The usual 
date of this illness is from the fifteenth to the 
eighteenth year. Second, the shape of the 
body. The patient is short, and this is seen to 
be due to shortening of the lumbar spine. 
The distance between the ribs and the 
pelvis is diminished ; the ribs may even 
be sunk into the false pelvis. This makes 
conspicuous the distance between the wings 
of the ilia. The posterior superior iliac 
spines are farther apart than usual. The 
back of the sacrum is plainly felt. From 
the less inclination of the pelvis the ex- 
ternal genitals look more forward and less 
downwai'ds than usual. The patient walks 
with short steps, and with the feet slightly 
inverted, so that the marks made by the 
feet are wanting in breadth. Third, vaginal 
examination. The displaced lumbar ver- 
tebra is felt narrowing the brim. It is 
distinguished from the projecting promon- 
tory of a rickety pelvis by the fact that 
at its sides nothing like the lateral masses 
of the sacrum can be felt ; and also that 
by external examination the sacrum (;au 
be felt not to be displaced. A distinct 
angle between the displaced vertebra and 
the sacrum cannot be felt, because this 
angle is filled up with new bone. As in 
the kyphotic pelvis, the distance between 
the ischial tuberosities is lessened, and the 
tip of the coccyx extends farther forwards 
than usual. 

When caries of the last lumbar vertebra 
and top of the .sacrum has been present, 
the angular curvature produced leads to 
the hiuibar vertebreC overhanging the brim 
of the pelvis somevhat as the last lumbar 
vertebra does in spondylolisthesis. This 
deformity is called This 

and spondylolisthesis have been classed 
together under the common name of the jielvts 
ohtertd. 

The treatment of labour with spondylolis- 
thesis depends upon the length of the obstetrical 
conjugate. It is possible that cases may be 
met with in which deformity is so slight that 
delivery can be effected by forceps or turning ; 
but ill most — in all which deserve the term 
pelvis obtecta — Ciesarean section is the proper 
treatment. 

The Split Pelvis. — In this deformity the 
symphysis pubis is absent. The two halves of 
the pelvis not being bound together in front, 
the upward and outward pressure of the femora 
forces them widely apart, so that there is a wide 



Fig. 43 —Early stage of spondylolisthesis (After Taigett.) 
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gap between the pubic bones, which are united 
only by some fibrous tissue. The ossa in- 
nominata are rotated about an axis parallel 
with the axis of the pelvic brim, so that the 
posterior iliac spines approach one another. 
This shortens the distance spanned by the 
ligaments which suspend the sacrum from the 
ossa innominata, and the sacrum is therefore 
allowed to slip forwards and downwards. This 
approach to one another of the posterior iliac; 
spines, and sinking downwards of the sacrum, 



reaches in extreme cases sucli a degree that 
it looks as if there was a canal behind the 
sacrum instead of in front of it ; and this has 
caused the luime ‘‘ inverted pelvis to be applied 
to it. The general shape of the pelvic canal is 
that of an extreme type of rickety pelvis, but 
with a large gap in front. It is almost always 
associated with extroversion of the bladder ; 
and from the disgusting nature of this deformity 
pregnancy with this pelvis is rare — only seven 
cases have been recorded. In the management 
of labour with this deformity the choice is 
between turning and Cmsarean section, accord- 
ing to the size of the child and the antero- 
posterior measurements of the pelvis. 

There are two causes which may deform the 
pelvis — -fracture of the pelvic bones, and hij) 
disease^ in which the deformity cannot be said 
to conform to any type. In the former, the 
nature of the injury and the position of the 
fragments during union regulate the shape of 
the pelvis ; in the latter, it depends upon the 
extent of the disease, the age of the patient, 
and the presence or absence of dislocation. All 
that can be said is, that old hip disease gener- 
ally in some way modifies the shape of the 
pelvis. 

There are other kinds of pelvic deformity, 
for instance, that due to congenital dislocation 
of the femora, which narrow not the pelvis, 
and, therefore, obstruct not labour. A pelvis 
called the foetal or lying-down pelvis has been 
described ; but no case of pregnancy with it 
has yet been known. These pelves are ob- 


stetrically not important, although from other 
points of view they may be very interesting. 

I shall now describe more in detail the 
methods of measuring the pelvis, and the ap- 
plication of such measurements to the manage- 
ment of labour. 

Pelvimetry 

The existence and degree of pelvic contrac- 
tion are found out during life by 2 )elvimetry, 
There are two kinds of pelvimetry, external 
and internal. 

I. External pelvimetry is done with callipers, 
the best for tin; purpose being those sold 
under the name of Matthews Duncan’s. The 
essential features of the instrument are that 
the points should be blunt, so that they hurt 
not the patient ; that the limbs be large 
enough and curved enough to embrace half 
the pelvis ; and that a measuring scale be 
attached so that th(' distance between the 
points can be read off without trouble. The 
external measurements usually (and easily) 
taken are three : — (1) The anterior intersjhnous, 
which is the distance betwt'en the anterior 
superior iliac spines. It may be measured 
either by putting the points of the callipers 
outsid(' (‘ach bony point, or by applying the 
thumbs to the inner side of the spines, and by 
then feeling that the points of the callipers are 
level with the inner borders of the iliac spines. 
I think the latter is the more accurate method. 
The method adopted makes a difference of 
an inch or more in the measurement obtained, 
the distance between the inner borders being 
less than that between the outer. It averages 
al)out 10 inches, but varies from 8 to 12 
inches. (2) The iutercristal, or the distance 
between the most distant points of the iliac 
crests. This is obtained by putting the points 
of the callipers on the outside of the crests and 
moving them about uiitd the greatest separation 
between them is reached. This measiirement 
averages about 11 inches, but varies from 10 to 
14 inches. These measurements have but little 
practical importance, and would not be worth 
making if making them caused discomfort to 
the patient, ddiey show roughly the width of 
the pelvis, but their relation to the internal 
transverse measurements varies so much that 
no inference can be drawn unless the measure- 
ments differ extremely from the normal. The 
due proportion betw'ccn the two measurements 
shows a normal curve of the iliac crests. An 
altered relation, so that the interspinous is as 
great as the intercristal, shows that the ilia 
look more forward than they should do, and 
that the pelvis is flattened ; but no inference 
can be drawn from an altered proportion so 
slight as to need measurement for its de- 
tection. (3) The external cmijuyate, which is 
measured from the depression below the last 
lumbar spine to the most distant point on the 
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front of the symphysis pubis. The last lumbar 
spine is usually to be found about an inch above 
the line joining the posterior superior iliac 
spines. This diameter averages in thin women 
about 7^ inches. It was at one time supposed 
that there was a constant relation between the 
external and the internal conjugate, that by 
deducting 3 inches from the former the length 



of the latter might he ascertained. This has ; 
been carefully tested and found not to hold 
good. The difference between the two conjugates 
varies from 3 to 4i inches. Hence an external 
conjugate of 7 J inches is no guarantee that the 
pelvis is not contracted. On the other hand, 
when the internal measurements are normal, if 
the patient be thin and her bones slender, the 
external conjugate may be slightly less than 
7J inches ; but if the external conjugate is less 
than 7 inches, it is certain that the internal 
conjugate is contracted. 

Some other external measurements are not so 
easily made. When the patient is not pregnant, 
and if she is not too fat and will relax her 
abdominal walls, the true conjugate can be 
measured by “ Hardie’s method.” This consists 
in depressing the anterior abdominal wall until 
the promontory is felt, and then measuring the 
distance from the promontory to the top of the 
pubes. This cannot be done accurately, for 
the posterior end of the measurement is not 
the promontory, but the promontory plus the 


thickness of the abdominal wall ; and the anterior 
end of the measurement, the top of the sym- 
physis, is not the nearest point to the pro- 
montory. It is thought that in women with 
abdominal walls of ordinary thickness these two 
inaccuracies about neutralise one another ; 
this may be so, but the existence of these in- 
accuracies prevents this mode of measurement 
from being more than an approximation. Still, 
it is in some cases a useful a})proximation, 
and can be used as a “ control experiment ” to 
measurements otherwise obtained. 

In some pelves, the kyphotic and the funnel- 
shaped pelvis, it is important to measure the 
traiiHverse diainefer at the outlet. This is difficult 
to do, because the bony points, the distance 
betw('.en which we want to know, viz., the tubera 
ischiorum, are covered with such a thickness 
of soft parts that it is impossible to get any 
measuring instrument directly on to them. The 
best way of doing it, in my opinion, is to make 
the patient kneel on her elbows and knees, and 
then, feeling the position of the ischia wuth the 
fingers, to mark their outline on the skin of the 
buttocks, and then measure the distance between 
the markings. It is more difficult than would 
be expected to mark out accurately the position 
of bones which lie so deep ; but it is obvious that 
such error as may occair in deliberately marking 
out the outline of the bones is more likely to 
happen if the measurement is made, or attempted 
to be made, without first marking the skin. 

In cases of ohU<i'\ie defornuty of the pelvis 
measurements should be taken from the posterior 
superior iliac spine on eacli side to the anterior 
superior iliac spine of the opposite side, and 
from tlie hollow^ below the last lumbar spine to 
the anterior superior spine on each side. This 
will enable the amount of deformity to be esti- 
mated ; but a degree of obli(|uity that cannot 
be detected without this measurement is not of 
great importance. 

The distance betw*cen the jmterior superior 
iliac s/)ines may be measured ; it is usually 
about one-third of the distance betw^een tlie 
anterior superior iliac spines. In the fiat pelvis 
the posterior spines are abnormally approximated 
and the anterior abnormally separated, and 
therefore the difference between the posterior 
' and anterior interspinous measurement is in- 
' creased. But in a pelvis so much flattened that 
i this diminution in the ])roportion of the posterior 
intervSpinous to the anterior is marked, the 
j deformity will be more easily and accurately 
' ascertained in other ways. In fat women it is 
not easy to feel the posterior superior iliac 
spines. 

II. Internal jiclviinetry is that which is really 
important, but it is also more difficult and is 
very disagreeable to the patient. It is the 
measurement of the diameters of the pelvic 
' canal. Instruments have been made for this 
I purpose, consisting of variously shaped metal 
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Fio. 4G.— Direct pelvimetry, measure- 
ment 4 inches. 


rods with knobs at their ends, which are intended 
to be applied to difterent points in the pelvic 
canal, so that the distance between the points 
may be measured. These answer excellently in 
the dried pelvis ; but when the neophyte tries 
to use them on the living patient he finds that 
the pelvis contains a bladder and rectum, besides 

a uterus and 
vagina and a 
good (leal of 
fibrous and 
muscular tissue, 
and that these 
parts are resist- 
ant and sensi- 
tive, so that it 
is often difficult 
to feel with the 
fingers the 
points between 
which measure- 
ment lias to be 
made, much 
more to get 
metal knobs into 
position and 
hold them in 
position while 
distances arc 
being measured, fnternal pelvimeters arc, for 
this reason, practically useless. The best pelvi- 
meter is the hand, and the time when the pelvis 
can be exactly measured is immediately after 
delivery. How' to do this was first accurately 
and clearly described by Mr. Robert Wallace 
Johnson in his System of Midvdfery published 

in 1796. The 
proceeding 
should, there- 
fore, in justice 
be spoken of 
as “Johnson’s 
method ” of 
pelvimetry. It 
consists in in- 
troducing the 
whole hand into 
the pelvis, and 
noting the part 
of the hand 
which fills the 
pelvis in the 
diameter which 
it is wished to 
measure. The 
following mea- 
surements (given by Mr. Johnson) arc those 
of a man’s hand of average size ; they should 
be tested and corrected, if necessary, by measure- 
ment of the hand of the operator. 

I. The fingers being bent into the palm, and 
the thumb extended and applied close to the 
middle joint of the forefinger, the distance 



Fig. 47.— Direct pelvimetry, measure- 
ment 3\ inches. 


between the end of the thumb and the outside 
of the middle joint of the little finger is 4 inches 
(Fig. 46). 

2. In the above position the distance from the 
thumb at the root of the nail, in a straight line 
to the outside of the middle joint of the little 
finger, is 3J inches (Fig. 47). 

3. The fingers being in the same position, and 



Fig. 48.— Direct pelvimetry, measurement 3^ inches 

the thumb laid obli(]uely along the joints next 
the nails of the first two fingers and bent dowui 
upon them, the distance between the outside of 
the middle joint of the forefinger and the outside 
of that of the little finger is 3J imdies (Fig. 48). 

4. The hand 
being opened and 
the fingers held 
straight, the 
whole breadth 
from the middle 
joint of the fore- 
finger to the last 
joint of the little 
finger is 3 inches 
(Fig. 49). 

5. The fingers 
being so far bent 
as to bring their 
tips to a straight 
line, their whole 
breadth across the 
joint next to the 
nails is 2i inches 
(Fig. 50).“ 

6 Whpn l-hp Fig. 49.— Direct pelvimetry, measiire- 

o. "nen Gnc ment 3 inches. 

first three fingers 

are thus bent their breadth across the same 
joint is 2 inches. 

7. The breadth of the first two across the 
nail of the forefinger is 1^ inches. 

In any case in which labour has been difficult, 
the length of the obstetrical conjugate should 
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Fig. 50. —Direct pelvimetry, 
measurement 2^ im-hes. 


be measured during or after the third stage of 
labour in the way just described. If it is less 
than 4 inches, it can be measured by .lohnson’s 
method more accurately than in any other way ; 

if it is more than 
4 inches, its precise 
length ceases to be 
important. As the 
transverse measure- 
ment at the brim 
usually exceeds 4 
inches, it can seldom 
be estimated in this 
way ; but any mea- 
surement at tlie 
brim that is less 
than 4 inches can 
be taken in this way 
as accurately as the 
conjugate. It is 
difficult to measure 
the transverse at 
the outlet by John- 
son’s method, be- 
cause the resistance 
of the perineum is 
so great ; but if there is reason to believe this 
diameter contracted, its internal measurement 
should be attempted. In the slighter degrees 
of pelvic deformity, when the head is })resenting 
at the brim, Johnson’s method cannot be applied 
before delivery ; but if neither the head nor 
the breech is presenting, or if the pelvic de- 
formity is so great that the head cannot at 
all sink into the pelvis, Johnson’s method can 
and ought to be applied before delivcuy with 
the assistance of aiuesthesia. An experienced 
person may fall into error from failing to get 
his hand into the smallest diameter of the 
brim ; but this is a mistake that a little care 
will guard against, and it is the only source 
of fallacy which attends Johnson’s method 
of pelvimetry. 

it is often desirable to know the length of 
the obstetrical conjugate in cases in which 
.fohnson’s method is inapplicable before de- 
livery. In that case the only way is to 
measure the dia(jon<d conjiKiate, and infer 
from it the length of the obstetrical conju- 
gate. This can be done either in the custo- 
mary left lateral position or in the dorsal 
position. In the former position the left 
hand must be used ; in the dorsal position 
either hand may be cmjiloyed. With the 
patient on her left side, the middle and index 
fingers of the left baud must be introduced into 
the vagina and pressed up until the middle 
finger feels the sacral promontory. One finger 
cannot reach far enough for this. The difficulty 
in reaching the promontory lies in the resistance 
of the perineum, which must be pressed up by 
the knuckles of the third and fourth fingers, 
and this pressure on the perineum is painful to 


the patient. The amount of pressure exerted 
depends on the length of the diagonal conjugate 
and the thickness and firmness of the pelvic 
floor. One who is regardless of the pain he 
causes can feel the promontory in almost any 
woman ; but it is in practice not needful to 
much hurt the jiatient, for if tlie promontory 
cannot be reached without very forcible upward 
jiressure it may be safely concluded that the 
conjugate is not much, if at all, shortened, and 
its exact measurement need not be taken. 
When it is so contracted that its exact measure- 
ment is important, it can easily be felt. When 
the tip of the middle finger is in contact with 
the promontory the back of the right forefinger 
should be applied to the front of the pubic 
symphysis, and held at right angles to the 
radial border of the left index finger and palm, 
so that the nail of the forefinger marks the spot 
at which the left examining hand touches the 
pubic symphysis. Then the hands are removed, 
with the right forelinger still in contact with 
the left hand, and the distance measured from 
the right forefinger nail to the tip of the left 
middle finger. This distance is the diagonal 
conjugate ; it forms one side of a triangle, the 
other side being the symphysis pubis and the 
true conjugate. The length of the symphysis 
pubis is easily measured, and if we could as 
easily measure the angle which it forms with 
the diagonal conjugate, we could then from these 



Fig. 51.— Mode of measuring the diagonal conjugate 

data exactly calculate the length of the true 
conjugate. But to measure the inclination of 
the symphysis pubis recjuires special apparatus, 
an assistant, and an amount of exposure and 
manipulation of the patient that make this 
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measurement impracticable in ordinary practice. 
We are therefore obliged to be content with 
deducting from the diagonal conjugate the 
average difference between it and the true 
conjugate, which is a little more than half an 
inch, and thus inferring the true conjugate. It 
may seem as if we ought not to be content with 
so rough an approximation ; but it must be borne 
in mind that the measurements themselves are 
only approximations, the points between which we 
have to measure and the measuring instruments 
(the fingers) are so indeterminate that it is im- 
possible to get nearer than within about a quarter 
of an inch — that is to say, that different com- 
petent observers measuring the same patient, or 
a competent observer measuring the same patient 
on different occasions, will get I'esults differing by 
at least a quarter of an inch from one another. 

The accoucheur ought not in advising his 
patient to depend upon one kind of measurement 
alone. If consulted during pregnancy, he should 
take the external measurements and the diagonal 
conjugate ; then judge of the size of the child 
by palpating the belly, measuring its girth, and 
the height of the uterus above the symphysis 
pubis ; and, finally, estimate the relative size of 
the child and pelvis by trying how far he can 
press the head of the child down into the i)elvis. 
After delivery, for sure guidance in future 
labours, he should accurately measure the true 
conjugate by Johnson’s method, and check the 
result obtained by examination of the child’s 
head. He should note any dints, grooves, over- 
riding of sutures, red stripes on the skin, or 
other evidence of compression, and measure the 
diameter of the head where pressure has evi- 
dently been operative. From the information 
so obtained he will be able to advise the patient 
with precision as to the mechanical difficulties 
to be anticipated in subsequent labours, and as 
to the best mode of delivery. Midwifery can 
only be regarded as a branch of medical science, 
whence its practice is governed by a knowledge 
of the size and shape of the pelvis, the size of 
the child, especially of its head, and the move- 
ments which it ought to make in order to pass 
easily through the pelvis. Practice without 
this knowledge is not science, but rule of thumb. 
The treatment of difficult labour by persons 
who have not this knowledge is simply to lay 
hold of the child with instruments or hand, and 
pull till either the child comes out or the 
operator is exhausted. In the latter event he 
probably sends for assistance ; and the person 
whose aid is sought finds a patient irreparably 
damaged, and so ill that an operation by which 
she might have been safely delivered early in 
labour, has become attended with extreme danger. 

The Treatment of Labour with 
Contracted Pelvis 

Take first the most extreme case, a pelvis 
with a true conjugate of not more than 2 


inches. Here there is no doubt as to the 
proper treatment. Ctesarean section is the 
only mode of delivery. It is true that in the 
past, when Cicsarean section was terribly 
dangerous, expert handlers of the cranioclast, 
vertebral hook, crotchet, and scissors have 
broken up and extracted a child through a 
pelvis with a conjugate a trifle less than 
2 inches ; but such operations are long and 
difficult, and entail a risk to the mother as 
great as that now attached to Ca3sarean 
section. There is no longer occasion for such 
operations. 

Deformity of the pelvis so great as this is, 
is usually accompanied with visible deformities 
of other bones ; and therefore it is possible that 
the possessor of such a pelvis may suspect that 
her pelvis is misshapen, and be wise enough to 
consult her doctor before she marries, before 
she becomes pregnant, or in the early months 
of pregnancy. The suggestion may then be 
made that the necessity for Ca'sarean section 
may be averted by the early induction of 
abortion. But multiple pregnancies ending 
in abortion cannot be gone through without 
a little risk, not to speak of the deterioration 
of the patient’s comfoi’t and happiness by the 
repeated necessity for fruitless operations. 
Ciesarcan section, followed by sterilisation, 
seems to me preferable. It may also be sug- 
gested that the necessity for either abortions 
or Ciesarean sections may be avoided by the 
use of precautions to prevent })regnancy, such 
as are commonly employed in another country 
with a decreasing population. But these 
precautions are nasty ; they often fail, and 
their prolonged use tends in many women to 
injure the nervous system, as is illustrated by 
the complex forms of hysteria common in the 
country to which I have referred, but happily 
rarei’ in England. But further, every woman 
with a healthy mind is fond of children. Even 
if she before pregnancy desired not a child, she 
will love and value it when she has got it. If 
treatment gives the patient a strong and 
healthy living child, it gives her the greatest 
treasure she can have. A patient may be so 
fond of children that she will be willing more 
than once to incur the risk of Ciesarean section, 
and if so, lier wish ought not to be opposed. I 
think a patient cannot reasonably be expected 
against her wish to incur repeatedly a risk so 
much greater than that of natural delivery, 
and that therefore if the patient wishes that 
after Ciesarcan section further pregnancy should 
be made impossible, it is proper to comply with 
this request. 

Take next a pelvis having a conjugate 
diameter of more than 2 inches, hut less than 
2^ inches, and without appreciable shortening 
of the transverse diameters. Here delivery by 
cephalotripsy, done by a skilful operator, in a 
patient not exhausted by protracted labour, and 
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in a place in which asepsis can be secured, is 
attended with no greater risk than that of 
labour at term. The immediate prognosis for 
the mother is therefore better if she is delivered 
by cephalotripsy than if Caesarean section is 
done. The objections are (1) that the child’s 
life is sacrificed, and the mother deprived of the 
happiness of maternity ; and (2) if we look 
further into the future than the days of child- 
bed, is the prognosis so much better for the 
mother.^ if she lives the life of a healthy 
married woman she will probably have preg- 
nancy after pregnancy, each with its discomforts 
and dangers ; and the sum of these dangers to 
her life (not to speak of th(i comfort of her life) 
will probably be as great as that of one Ctesarean 
section. I think that from the point of view of 
the mother’s life Caesarean section, followed by 
sterilisation, is to be preferred to cephalotripsy. 

Consider next a pelvis with a conjugate of 
from inches to 3| inches^ and not appreci- 
ably contracted in the transverse diameters. 
Assume that the patient has been wise enough 
to consult you early in pregnancy. Tliere are 
two alternatives. One considers solely the 
immediate interests of the mother. It is to 
induce labour before the child is too large to 
come through the pelvis. If this is done early 
enough the mother will have an easy labour, 
but the child will be puny and difficult to rear. 
The time to choose for the induction of labour 
is a compromise. The earlier the labour is 
induced the easier it is ; the later it is postponed 
the stronger the child. Therefore it should be 
done at the very latest time at which it is 
possible for the child to pass through the pelvis. 

Measure the pelvis, and measure the uterus. 
The greatest girth at the full term of pregnancy 
in a patient who is not fat, dropsical, or the 
possessor of a tumour, and whose uterus con- 
tains a child of average size, with an average 
quantity of liquor amnii, should not exceed 1 
yard — 36 inches. The measurement in such 
a case from the sympliysis pubis to the top 
of the uterus, over its convexity, averages 
13 inches. At seven months’ pregnancy these 
measurements should be less. If the patient 
thinks herself only seven months pregnant, 
and yet her measurements approach those 
of an average full-term pregnancy, there is 
need for investigation as to the cause of her 
excessive enlargement. Palpate the abdomen, 
and find out where the foetal head is. If it is 
not over the pelvic brim, perform external ver- 
sion, if possible, and get it over the brim. When 
the head is over the brim, try how easily it can 
be pressed down into the brim. If it can be 
pressed down easily into the brim, tell the 
patient to come again in two, three, or four 
weeks’ time, according to the ease with which 
the head could be pressed down into the brim. 
As soon as the head just fills the brim tell the 
patient that the time has come to induce labour. 


This is the way by which the mother gets more 
safely and easily over pregnancy and labour, 
but not the way by which the birth of a strong 
and healthy child is best secured. 

If the mother is willing, in order to have a 
strong and healthy living child, to incur a little 
more risk, you can add half an inch to the 
conjugate diameter by symphysiotomy. This 
operation, if done in suitable cases, and by the 
subcutaneous method, is almost without risk. 
The ill results tliat have occasionally followed 
symphysiotomy are either preventable, such as 
hiemorrhage and septic infection — risks almost 
abolished by the subcutaneous method of operat- 
ing ; or they have occurred in unsuitable cases 
— those in which the pelvis was so small, or the 
child so large, that it could not be pulled 
through the pelvis without excessive separation 
of the pubic bones. If the pubic bones are 
pulled farther apart than 2 inches there is 
risk of damage to the soft parts below them — 
urethra and bladder— and to the sacro-iliac 
articulation. Before symphysiotomy is under- 
taken the patient should be examined with as 
much care as before the induction of ])remature 
labour, and the relation of the equator of the 
head to the shortest diameter of the pelvis 
estimated. If the former diameter exceeds the 
latter by more than half an inch, symphysiotomy 
is not suitable. 

When the head presents not, the relative size 
of the head and the pelvic brim cannot easily 
be determined. In this case try to turn the 
child by external or bimanual manipulation, and 
get the head over the brim. The possibility of 
this depends upon wliether there is enough 
liquor amnii to enable the fmtus to move freely. 
If you cannot do this, the only guide as to the 
possibility of delivering a living child by sym- 
physiotomy is the measurement of the pelvis 
and of the uterus. Measure the diagonal con- 
jugate, and deduct half an inch from it to get 
the true conjugate. Measure the greatest girth, 
and the distance from the symphysis to the 
top of the uterus, measured over the anterior 
convexity of the uterus. If the girth exceeds 
not 36 inches, and the distance from pubes to 
top of uterus exceeds not 13 inches, you may 
safely assume that the child is not larger than 
the average — and may be smaller. 

The objections to symphysiotomy are : — First, 
the immediate risk to life from (a) ha3morrhage, 
(f)) septic poisoning. These risks attend every 
operation in which a large wound is made ; but 
they are preventable ; and if symjihysiotomy is 
done by the subcutaneous method, and with a 
clean knife, they practically cease to attend it. 
Secondly, the risk of impaired power of loco- 
motion from imperfect union of the symphysis. 
The experience of Ahlfeld and others shows that 
even when the two pubic bones are only united 
by fibrous tissue (and it is doubtful whether 
they ever unite in any way) and remain 
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separated by a larger interval than before the 
operation, the patient can nevertheless stand 
and walk well. In some cases symphysiotomy 
has permanently so enlarged the pelvis that 
the patient has been naturally delivered after- 
wards. The cases in which permanent lameness 
has followed have been those in which the two 
pubic bones have been separated excessively, so 
that the ilio-sacral articulation has ])een injured. 
Thirdly, the possibility of injury to the bladder 
or urethra, resulting in persistent want of con- 
trol over the bladder. Tliis ill consequence is 
liable to follow when the pubic bones are too 
widely pulled apart, and the soft parts between 
them too much stretched and consequently 
torn. It is to be prevented by estimating the 
relative size of the fa'tal head and the pelvis 
before deciding on the method of delivery, and 
choosing symphysiotomy only if. it is certain 
that the head can pass through the pelvis after 
this operation. Fourthly, the longer time 
during which the patient has to lie in bed after 
symphysiotomy ; four weeks, as opposed to tw'o 
weeks after natural delivery. There is really 
little in this objection ; because, although a 
woman can get up two weeks after natural 
delivery, few women can fully discharge their 
household duties so soon. The time from de- 
livery to restoration of full working powder is 
about the same w hatever the method of delivery, 
if the method chosen is the right one. 

Sliyht Pelvic Contract ion. lastly, 
the case of a patient w hose pelvis is not so much 
contracted that it can be said at once that an 
operation of some kind is necessary for delivery. 
Though the pelvis is under normal size, the 
disproportion between the pelvis and the head 
is not so great as to put natural delivery out of 
the question. The first point is to take greater 
care than usual to prevent premature rupture 
of the membranes. When the patient is up- 
right the w eight of the amniotic fluid helps the 
uterine contractions to burst the membranes ; 
therefore the patient should be kept on her side 
in the semi-prone position. In this position the 
w eight of the waters no longer is added to the 
force of the uterine contractions. If the patient 
can be got to rest on her knees and elbows, 
the W'eight of the w'aters opposes and partly 
neutralises the effect of the uterine contractions. 
The patient should be told not to strain. The 
attendant should be careful in examining not to 
injure the membranes. Next, it is needful to 
bear in mind the difficulty w Inch the head has 
in engaging in a contracted pelvis ; the ease 
with which in such a pelvis it may get dis- 
placed, even if it were over the brim at the 
beginning of labour ; and the liability, even if 
the head present, of its being forced into an 
unfavourable position, such as a face or brow 
presentation. Therefore care should be taken 
. to see that the long axis of the uterus is as 
nearly as possible a continuation of that of the 


pelvic brim. Lateral obliquity of the uterus 
should be corrected by making the patient lie 
on the side opposite to that towards which the 
uterus leans. If there be pendulous belly, the 
patient should be put on her back and a firm 
binder applied. If the position of the child 
is still unfavourable it should be, if possible, 
corrected by external manipulations. Contrac- 
tion of the pelvis brings with it no special 
tendency to abnormalities of the pains, but the 
effects of too w'eak or too strong pains are more 
serious than if bony obstruction to the passage 
of the child is absent. W^eak pains, which with 
a pelvis and child of average size wa^uld have 
only made the labour long, w ill, if the pelvis be 
contracted, fail to make the head enter the 
brim. On the other hand, if the pains are too 
strong, danger of rupture of the uterus will 
arise early. Hence in contracted pelves the 
course of the labour must be watched with 
greater care than usual, that an abnormal 
course of labour may be early perceived and 
early treated. 

If the membranes rupture early, as is often 
the case, before the os uteri is near full dilata- 
tion, and the head does not come into the os 
uteri to stretch it open, the best course is to 
artificially dilate the cervix with Champetier’s 
bag. Then when the os uteri is fully dilated, 
the child can be delivered either by forceps or 
turning. 

The entry of the head may be made easier by 
putting the patient in what is called “ Walcher’s 
position”; that is, in the dorsal position on 
rather a high bed so that tlui legs may hang 
dowm with the toes just touching the floor. 
This position extends the pelvis upon the spine, 
rotating it about a transverse axis passing 
througli the sacro - iliac synchondroses, and 
thereby enlarges the conjugate by about 
from to ? of an inch. It at the same 
time diminishes the antero-posterior diameter 
at the outlet ; so that there is no advantage, 
but the reverse, in the patient’s retaining this 
position after the liead has entered the pelvic 
cavity. 

There has Ix'en discussion as to the relative 
merits of delivery liy forceps and by turning 
when the head is presenting in a flat pelvis. 
With a small round pelvis, and the head pre- 
senting, if the head can enter the pelvis no one 
(questions that if help is needed it should be 
given w'ith forceps. But as to the best way of 
delivery in flat pelves, there has been a ditter- 
eiice in the teaching of diflerent schools. It 
has been pointed out, and is admitted, that the 
passage of the head base first is easier, because 
when the parietal bones are pressed together 
from below^ upwards the angle they form at the 
sagittal suture is made more acute, and the 
transverse measurements of the head are dim- 
inished (see Fig. 24). When the child is born 
head first the resistance to the advance of the 
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vertex tends not to diminish the transverse 
diameters of the head, excepting by the over- 
riding of the posterior parietal bone by the 
anterior, and by grooving and dinting of the 
bones, and these changes in the shape of tlie 
head may be produced whether it comes first 
or last (Fig. 52). To this it is replied that 
delivery with the feet first involves so much 
^ ^ risk to the child’s life, 

, from pressure on the 

" . cord, etc., that tlie rc- 

^ better when 

\ the child is delivered 
11 'I //]) by forceps. Statistics 

show that this has been 
the case in some ma- 
ternity charities. The 
explanation is, that 
Fig. 52 . -Change in shape of niore skill is required 

head produced by downward to deliver a child alive 
pressure with vertex in jid- , 

vance. Dotted lines, aa, />&, by turning than by 
cc, normal shape of head ; hnrooTw Hp- 

continuous lines, 1, 2. shaj.e i^>rctps. rorceps QC- 

of head altered liy pressure livery only IlCcds hard 
from above. (After (lalapiii.) i,* i a. r < 1.1 

(See also Fig 24.) pulling ; blit for the 

delivery of a living 
child by turning it is essential that the right 
time should be chosen, and that extraction 
should be skilful and ra[)id. If the accoucheur 
fail to recognise the right time for version and 
bungles extraction, the child will be dead. T 
think that in flat pelves delivery by podalic 
version, skilfully done, gives better results than 
forceps. For success, the bag of membranes 
must, if possible, be preserved until the os uteri 
is fully dilated ; if this cannot be done, the 
os should be dilated with the water-bag of 
Champetier de Ribes. ^Vhen this bag has been 
expelled, the child should be turned and the 
head (piickly extracted by combined jaw and 
shoulder traction. 

There is one exception to the foregoing state- 
ment. If the head has engaged in the brim in 
the most favourable position for passing it, this 
state of things cannot be improved upon. The 
most favourable position is that in which the 
long diameter of the head is transverse, and 
there is so much Naegclc obliquity that the 
sagittal suture feels as if distant about J of 
an inch from the sacral promontory. In this 
position the diameter which passes the brim is 
a transverse subparietal superparietal diameter, 
which is rather less than the biparietal, and 
is further diminished by the posterior-lying 
parietal bone being overlapped by the anterior, 
and being flattened by the pressure of the sacral 
promontory. PIxperience has shown that a head 
thus engaged in the brim can generally be 
delivered with forceps. 

Faults in the Soft Bass ages 
Delivery may be delayed liy carnet which in- 
vent the 2 )roper dilatation of the soft parts. By 
many writers (especially old writers) “rigidity” 


of the cervix, or, more briefly but incorrectly, 
“rigid os,” has been described as a cause of 
lingering labour — a term which, as used, implies 
that there are cases in which delivery is morbidly 
delayed because a healthy cervix will not dilate ; 
and various methods of treatment — drugs to be 
swallowed, medications to be applied, and mani- 
pulations to be performed — have been recom- 
mended, having for their object the more speedy 
opening up of the healthy cervical canal. It is rash 
to make negative statements, because they cannot 
be proved. But I must go as far as 1 can in this 
direction, and say that 1 have never seiui a case 
of labour, otherwise normal, delayed because the 
cervix would not dilate ; nor have 1 ever read a 
report of a labour described in such a way as to 
convince me that this was the case. I have read 
plenty in which it seemed to mo that the only 
fault was that the doctor was in a hurry, and 
the dilatation was not quick enough to please 
him ; but this is not enough to prove that it was 
abnormal. A healthy cervix in a natural labour 
will always dilate if time be given ; and the time 
rcipiired depends on the forces which effect dila- 
tation. The proper treatment of slow dilatation 
of the cervix is to search for the cause of slow 
dilatation, and treat that if treatment other than 
by time be required. 

The Causes of Slow Dilatation. — It may be (1) 
from uterine inertia ; the uterine contractions, 
which ought to pull up the lower uterine segment, 
and so pull open the os uteri, and after\vards 
drive the bag of membranes into it, are weak 
and infrequent. 1 have elsewhere described the 
treatment of this condition. It may be (2) that 
the bag of membranes which ought to enter the 
os uteri, and stretch it open with gradually in- 
creasing power, is absent, either because the 
metiihranes have hurst jtremat urely (the common 
cause), or liecause there is too little li(/nor anniii 
(a rare thing). If so, dilatation is slow, because 
dilatation has to be accomplished solely by the 
vertical fibres of the uterine body pulling up the 
lower uterine segment until the os uteri is large 
enough to admit the presenting part of the child. 
The first stage of labour is then long, to the great 
annoyance of patient and accoucheur. If the 
head or breech of the child present, the pelvis 
is normal, and the child of average size, with 
time the presenting part of the child will come 
down into the os uteri and dilate it ; and the only 
treatment required is to sustain the nerve force 
of the patient by food and sleep. The patient 
should take as much food as she can keep down ; 
and if she feels tired, but cannot sleep, a sedative 
should be given, either opium or chloral. Some 
think that chloral has a specific effect, besides its 
utility as a sedative, in helping dilatation of the 
cervix. This may be so, but I know not that it 
has been proved. If used, a full dose, sss, should 
be given. A grain of opium may be given, or 
the opium and the chloral may be combined. 
With this treatment the cervix will in time 
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dilate, and the patient will be delivered naturally. 
If, however, from any cause, such as malposition 
or excessive size of the child, or contraction of 
the pelvis, the presenting part of the child comes 
not down to stretch open the os uteri, further 
help is needed, and this is best given by the in- 
sertion of Champetier de Ribes’ water-bag. The 
mechanical action of this instrument in dilating 
the os uteri is the same as that of the natural 
bag of membranes, which it effectively replaces. 
It may be (3) because labour has come on pre- 
niaturely. When labour comes on at the full 
term the os internum has already })een dilated 
during the preparatory or so-called “ secret ” 
stage of labour, so that the first stage of labour 
consists in the dilatation of the external os only ; 
but in labour which has come on, or been in- 
duced, prematurely, the os internum is not 
dilated, and the first stage consists in the dilata- 
tion first of the internal and then of the external 
os. It consecpiently is slow. The treatment of 
this consists in letting the bag of membranes, 
and then the presenting part of the child, have 
plenty of time in which to open up the cer- 
vical canal. If the bag of membranes bursts 
too soon, and the head or breech enters not 
the os uteri, then it should be dilated with 
Chainpetier’s bag. 

Contracted pelvis, large size of the child, and 
abnormal presentations are indirectly causes of 
slow dilatation of the soft parts, because they 
prevent the head from coming down into the 
cervix uteri, and thus lead to premature rupture 
of membranes, so that neither bag of membranes 
nor fmtal head dilates the os. 

The natural shape of the os uteri exterrmni is 
that of a transverse slit. In a few women it is 
87imll and round ; and it may be so small that a 
probe will not enter it. If pregnancy take place 
in such a uterus, the bag of membranes cannot 
get into the os uteri. In such cases, labour pains 
may continue for twenty-four or thirty-six hours 
without producing any appreciable dilatation of 
the os uteri. The treatment of such cases is to 
dilate the os uteri, first with bougies, and then 
with the finger, until the bag of membranes can 
get into it. liabour pains that have been going 
on for many hours will have made the os uteri 
big enough to admit a bougie. When the bag 
of membranes is able to enter the os uteri dila- 
tation goes on witli normal rapidity. 

The cervix uteri may dilate badly because it 
is diseased. It may be contracted by cicatricial 
tissHs. The tears in the cervix by which a first 
labour is generally completed do not contract 
the os uteri, but rather widen it, for the scar 
tissue binds together the mucous membrane of 
the vaginal aspect and that of the cervical canal. 
But when part of the cervix has been destroyed 
by ulceration, syphilitic or other, or by slough- 
ing, then cicatricial tissue may form part of 
the circumference of the os ; and fibrous cica- 
tricial tissue is incapable of stretching. The 


possibility of dilatation of the os uteri, and the 
rate at which such dilatation will go on, depend 
on the proportion of healthy tissue to scar tissue 
in the cervix uteri. If the scar tissue only 
forms a small part of the ring of the os, the 
healthy tissue may be capable of stretching 
enough to let the child pass. But if the whole 
or the greater part of the os uteri is bounded by 
cicatricial tissue, natural dilatation cannot be 
hoped for, and the os uteri must be enlarged by 
incision. A probe-pointed bistoury is the best 
instrument to use. The edge should be guarded 
by wrapping it with strapping up to the terminal 
inch. With it several incisions should be made 
radiating from the centre of the os, and then 
delivery completed by pulling upon the pole of 
the foetal ovoid which presents : either upon 
the head with forceps, or upon the breech by 
means of the leg. 

Pregnancy may take place in a uterus the 
subject of cancer of the cei'vix. Whether such 
disease retards dilatation of the cervix or not 
depends upon its hardiu'ss, not upon its extent. 
Some cancers are much harder than others. 
One case has been published in which the cancer 
was so hard that the cervix dilat('d not, labour 
pains, after long continuing ineffective, ceased, 
and the child was retained in the womb for ten 
months afterwards. Others have })ecn observed 
in which the whole cervix and adjacent tissues 
were a mass of cancer, and yet delivery was 
(juick and easy. Hence in the treatment of 
labour complicated with cancer of the cervix, 
the only guide is observation of the course of 
labour. If the cervix opens up quickly no 
treatment is rc(juired. If early in labour it is 
noticed that the cervix is very hard, and that 
the bag of membranes has no effect upon it, the 
patient should be delivered by Cjesarean section. 
The forcible dragging of a child through a hard 
mass of pelvic cancer entails a risk to the 
mother which is probably as great as that of 
Cmsarean section wlien performed under favour- 
able conditions. Ciesarean section, if the child 
is living, will deliver it alive. In cancer of the 
cervix, unless the disease can be removed, the 
mother will die soon, probably after much 
suffering ; so that this is a case in which the 
life of the child may })e considered as more valu- 
able than that of the mother. If the cancer 
is limited to the vaginal portion of the cervix, 
this should be amputated notwithstanding the 
pregnancy. If it is not discovered till the 
patient is in labour, and the greater part of the 
cervix is healthy, the healthy part of the cervix 
will dilate and the child be born naturally. 
When child and placenta have been expelled 
(assuming that there is no doubt as to the 
diagnosis, and as to the limitation of the disease 
to the uterus), the uterus should be at once 
removed by the vagina. Experience has shown 
that the uterus can be easily and safely removed 
immediately after delivery, for although the 
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uterus is very vascular, yet the genital canal is 
at this time so patent that the uterus can easily 
be pulled down, and the vessels secured. 

The pregnant uterus with cancer of the cervix 
has more than once been removed entire by 
abdominal section. This proceeding subjects 
the patient to unnecessary risk. It is safer to 
induce premature labour or abortion, and then, 
after delivery, to remove the uterus through the 
vagina. This course is desirable, because cancer 
of the uterus grows faster during pnignancy 
owing to the increased vascularity of the uterus ; 
and because if left the cancer will probably 
extend beyond the uterus, and then its removal 
will be impossible. 

Delivery may be obstructed by an ovarian 
tumour. Such a tumour can only obstruct 



Fl(}. 53.— Ovarian tumour obstructing delivery. (After 
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delivery if it ])e small enough to remain in 
the pelvic cavity. In that case, what happens 
depends on the size of the tumour. If it be 
small enough, the child may pass through the 
pelvis in spite of the presence of the tumour. 
If it be so large that the passage of the child, 
though possible, is yet difficult, the tumour will 
be squeezed and bruised during delivery ; and 
this may cause hmmorrhage into tlie tumour, or 
inflammation of it, during childbed. Dermoid 
tumours are especially liable to this because 
they grow slowly, and are, therefore, more apt to 
remain long of small size and in the pelvic 
cavity. The bruising during delivery lowers 
their vitality, so that they become a prey to 
microbes, which cause suppuration. In the 
course of such suppuration they often rapidly 
enlarge ; so that a tumour which was not dis- 
covered during delivery, even by repeated vaginal 
examinations, may within a fortnight become 
big enough to displace the uterus and cause 
retention of urine. A suppurated dermoid is 
the commonest cause of retro- uterine abscess 
in childbed. Dermoids sometimes grow in the 


pelvic cellular tissue ; and when a dermoid behind 
the uterus has suppurated, it is not clinically 
possible to say whether the dermoid has grown 
in the cellular tissue, or whether it is an ovarian 
dermoid adherent in Douglas’s pouch ; and it is 
not very important. 

If an ovarian tumour lies in the pelvic cavity, 
and is so large that the head cannot possibly 
pass it, the accoucheur should first try to push 
it up above the pelvic brim. Early in labour, 
before the membranes have ruptured, it will 
generally be possible to do this. If the head 
has advanced so far into the pelvic cavity that 
the tumour cannot be pushed up, the (piestion 
is — Can the accoucheur remove it % The answer 
to this (piestion will depend partly upon the 
features of the tumour, and partly upon the 
accoucheur’s knowledge and experience in deal- 
ing with ovarian pedicles, and the instruments 
he has at hand. If he is familiar with the details 
of ovariotomy, and has the necessary instruments, 
he should, if possible, remove the tumour by the 
vagina. He should cut through the posterior 
vaginal wall (for the pedicle of the tumour will 
be behind the uterus), and thus expose the 
tumour, and bring it out into the vagina. Then 
transfix and tie the pedicle ; next seize the 
pedicle on the distal side of the ligature with 
two strong pressure forceps, and then cut away 
the tumour. This done, carefully examine the 
pedicle to see that it is not bleeding, removing 
first one pressure forceps, then replacing it and 
removing the other. W hen satisfied that the 
pedicle has been securely tied, release it, and 
sew up the vaginal incision. This is the ideal 
treatment of an ovarian tumour which obstructs 
delivery. Its practicability will depend on the 
length of the pedicle, the presence or absence of 
adhesions, and the skill of the operator. Should 
the operator judge it wiser not to attempt the 
removal of the tumour, then he should make an 
incision into it, and pass a stitch on each side to 
unite the tumour to the vaginal incision. The 
resistance of the tumour will be removed by its 
evacuation ; and by stitching it to the vagina, 
any infection of the peritoneum by the contents 
of the tumour will be avoided. 

Jf pregnancy is complicated with a tumour 
too large to remain in the pelvis, the mutual 
effects of the pregnancy and the tumour may be 
important. The distension of the abdomen will 
be increased. The bearing-down efforts of the 
patient by which delivery should be helped, will 
be exerted at a disadvantage. Lastly, there is a 
liability to twisting of the pedicle of the tumour. 
For these reasons an ovarian tumour should 
always be removed as soon as it has been dis- 
covered, wdicthcr the patient be pregnant or not ; 
and even if it has not been found out till the 
patient is in labour, it should bo removed then, 
unless the laliour is so far advanced that delivery 
is likely to take place during the operation. 

I Pregnancy sometimes takes place along with 
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uterine fibroids. Although fibroids are common, 
pregnancy with fibroids is not, because fibroids 
occur chiefly after the child-bearing age. If 
pregnancy occur with a fibroid, the tumour 
usually gets larger, softer, and more vascular 
during pregnancy, and then after delivery it 
undergoes involution — gets smaller, harder, and 
less vascular. 1 have known a fibroid disappear 
during puerperal involution of the uterus. A 
subperitoneal fibroid situated above the pelvic 
brim interferes in no way with pregnancy, labour, 
or lying in. A submucous or interstitial fibroid 
often causes changes in the endometrium which 
are inimical to the occurrence of pregnancy ; but 
pregnancy may occur with such a tumour. It 
is often said that such tumours interfere with 
uterine contractions, make labour lingering, and 
cause post-partum hremorrhage ; but in my 
judgment the evidence in support of these state- 
ments is insufficient. It has not infrequently 
happened that the accoucheur has put his hand 
in the uterus, discovered the tumour, and with- 
out difficulty has enucleated and removed it. 
In some, the tumour has been spontaneously 
expelled after delivery ; in others, whicli are 
rarer, the hetal head has driven the tumour 
down before it, broken through its attachments, 
expelled it, and so cured the patient. 

If a fibroid is situated in the cervix or lower 
part of the body of the uterus, and is so large 
that there is no possibility of the child’s head 
getting past it, there are only two alternatives. 
One is to remove the tumour ; the other to per- 
form Cajsarean section. If the tumour is acces- 
sible it can probably be easily enucleated. The 
methods of enucleating uterine fibroids are 
described elsewhere. The only point special to 
enucleating a fibroid in a pregnant uterus is 
that its capsule will be very vascular, so care 
must be taken to see that after its removal the 
uterus drives the foetal head down upon the site 
of the tumour. If this does not happen, the 
place of the foetal head should be supplied by a 
dilating bag, that so the bleeding part may be 
pressed upon and hiemorrhage restrained. If 
the tumour is so large and so situated as to 
obstruct delivery, and it cannot be easily and 
safely removed, it is best to perform Cfcsarean 
section, after which the uterine arteries can be 
tied, and the body of the uterus with the tumour 
removed. 

Lastly, after delivery a fibroid may invert 
the uterus, just as it sometimes does an un- 
impregnated uterus. If the fibroid is so far 
driven down that its equator gets below the 
internal os, then when the internal os con- 
tracts the tumour will be driven farther down, 
and may pull the body of the uterus after it. 
The treatment is to peel off the fibroid and then 
reduce the inverted uterus. If it is undertaken 
soon, this can be easily done, by pressing the 
inverted fundus up with one hand, and at the 
same time steadying the cervix uteri and 


dilating the os internum with the fingers of 
the other hand on the abdominal wall. 

Delivery may be obstructed by tumours of 
the pelvic bones. These may be exostoses. 
These are especially apt to grow where there 
is cartilage — at the symphysis pubis, the sacral 
promontory, and the sacro-iliac synchondrosis ; 



Fig. 54.— Sacral exostosis. 


and where tendons are inserted — the psoas minor 
and Gimbernat’s ligament. The pelvic bones 
may also- be irregularly thickened by periostitis. 
Exostoses of the pelvis are seldom so large as 
to obstruct delivery, but they make laceration 
of the vagina more apt to occur, the mucous 
membrane being nipped between the head and 
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a bony spine. Pelves presenting exostoses have 
been styled ‘‘spiny” or “thorny” pelves, or 
“ acanthopelys.” 

The commonest large tumours in the pelvis 
are enchondromata and sarcomata. Enchondro- 
mata usually grow from near the sacro-iliac 
synchondrosis, and are larger than most other 
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pelvic tumours. Sarcomata, especially osteo- 
sarcomata, sometimes completely block the 
pelvic canal. Fibromata grow from the peri- 
osteum ; they are seldom large, but may be 
large enough to obstruct labour. Secondary 
growths of cancer may occur in the pelvic 
bones. Hydatids may invade the pelvic bones, 
and form a tumour bulging into and narrowing 
the pelvic cavity, although I know not of a case 
in which such a tumour has obstructed labour. 

No detailed rules can be laid down for the 
treatment of cases of labour obstructed by a 
tumour ; for the circumstances vary infinitely, 
according to the size, position, and nature of 
the tumour. All that can be said is, that if 
the pelvic space is so narrowed that a living 
child certainly cannot be born, CVesarean section 
is generally indicated. This operation will effect 
the birth of a living child with less risk than 
that involved in dragging a mutilated child 
past a new growth. 
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{a) Excess of Licfuor Amnii: Ilydramnios^ 
Polyhydramnios^ or Hydrops Amnii . — For a 


complete description of this condition, see 
“ Pregnancy, Pathology of.” We consider it 
here merely as a complication of labour. 
Though the quantity of liquor amnii is, as a 
rule, between one and two pints, it is impossible 
to observe two or three hundred cases of labour 
without seeing instances in which the quantity 
rises to two or three quarts, and occasionally 
several gallons of fluid may be found in the 
uterus. But while labour in some women is 
not appreciably affected by a very considerable 
excess of liquor amnii, a moderate amount of 
distension of the uterus by fluid causes marked 
disturbance in the labours of others. We 
cannot therefore define hydramnios as a com- 
plication of labour, by any reference to the 
quantity of fluid present, but only by the 
alteration in the ordinary course of labour 
which is observed to occur. Suppose we see 
a woman who is undoubtedly in labour, but 
whose pains are weak, infrequent, and ineffec- 
tive. She complains of difficulty in breathing, 
and, perhaps, of nausea and vomiting. The 
abdomen is more distended than usual, and 
the whole abdominal swelling being dull on 
percussion, it is not partially due to flatus. If 
the distension were due to the presence of twins 
or to the complication of pregnancy by a fibroid 
tumour, palpation of the abdomen would reveal 
the presence of a solid body. If, however, there 
is fluctuation, it is necessary to distinguish 
between hydramnios, pregnancy complicated by 
ovarian or parovarian cyst, and pregnancy with 
ascites. The last named can be excluded by 
percussion with the patient in various positions ; 
and when a large cyst accomjianies pregnancy, 
the uterine contractions which can be felt in one 
part of the abdomen are absent over another. 
The diagnosis of hydramnios during labour is 
thus much easier than the recognition of the 
same condition earlier in pregnancy. 

In making a forecast as to the result of a 
labour complicated by hydramnios, it is neces- 
sary to remember that such labours are gener- 
ally premature ; that the hetus is generally ill- 
nourished or otherwise imperfect ; and that, if 
not dead before labour begins, it often dies soon 
after birth. Further, as the foetus floats freely 
in an enlarged cavity, no definite lie is assumed, 
and malpresentation is accordingly frequent. 
The prognosis is thus bad for the child. The 
mother suffers but slight risk to life. The dis- 
tension of the uterus causes uterine inertia 
during all stages of labour. If left to nature 
there is a slow first stage, a slow or obstructed 
second stage, exhaustion, a risk of post-partum 
lunmorrhage, and the attendant risk of sepsis. 
If treated by early evacuation of the liquor 
amnii, there follows, as a rule, the need for 
artificial dilatation for the cervix, which is pre- 
ferable to the risks to which the patient is ex- 
posed by delay. The prognosis for the mother 
is thus somewhat unfavourable, unless modified 
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by special care and exertion on the part of the 
accoucheur. 

The abdomen must be supported by a firm 
broad binder, and the uterine contractions 
should be stimulated by friction. It is still 
usual to give ergot, as in other cases of uterine 
inertia ; but quinine is rapidly becoming re- 
cognised as a more suitable drug for this 
purpose. Given in doses of 4 grains every hour 
for three or four hours, it favours alternate 
contractions and relaxations, much more useful 
than the somewhat permanent contraction seen 
after the administration of active doses of ergot. 
Indeed, in hydramnios, as in general, difliculties 
in delivering the child and the placenta are 
often avoided by adhering to the general rule 
never to give ergot until the uterus is empty. 
In slight cases, it is often possible to avoid 
breaking the general obstetric rule which 
forbids artificial rupture of the membranes 
before dilatation of the cervix is complete ; in 
severe cases, on the other hand, the symptoms 
caused by distension may indicate evacuation of 
the fluid as soon as the diagnosis of hydramnios 
is made. It is usual to advise partial or gradual 
removal of the liquor amnii by means of an 
aspirating needle or a small “ valved ’’ opening 
high up in the uterus, the object being the pre- 
servation of the “ fore waters.’’ These sugges- 
tions, though traditional, are not practical ; but 
before rupturing the membranes, it is always 
possible to secure, by artificial dilatation of the 
os, sufficient room to admit of bipolar version. 
Having passed one hand into the vagina and 
dilated until the os easily admits two fingers, 
simply puncture the membranes, check the flow 
of liquor amnii by plugging the vaginal outlet 
more or less completely with the wrist, and 
observe the lie of the foetus. If the head 
presents and enters the pelvis in a good posi- 
tion, it may be left alone. The simplest way of 
avoiding future difficulty, however, is to secure 
and pull down a foot, and draw the half breech 
well into the partly dilated cervix. As a 
prognosis for the child is so poor, it is not 
Avorth while to attempt to secure head-first 
delivery. The case may now bo left to nature, 
or may be terminated by manually completing 
dilatation and delivering the child. Abdominal 
pressure must be kept up while this is being 
accomplished, and extra care must be used 
during the third stage. KSupra-pubic pressure 
should be made for some time after the removal 
of the placenta, in order to minimise the risk of 
post-partum haemorrhage. Ergot may now be 
given to overcome the uterine inertia common 
in these cases. To obviate the tendency to 
subinvolution, quinine, iron, and strychnine may 
be given during the puerperium, and hot A^aginal 
douches will also be found of service. 

(6) Deficiency or Absence of Liquor Amnii : 
Oligohydramnios. — Sometimes the quantity of 
liquor amnii produced is less than a pint. This 


condition is discussed under “ Pregnancy, 
Pathology of,” but must be referred to here in 
so far as it affects the course of labour. 

The foetal parts are made out by abdominal 
palpation more easily than usual, and the 
abdominal tumour is small. Vaginal examina- 
tion during a labour pain reA^eals the absence 
or small size of the bag of fore-waters. Periodic 
examination shows that the pains are not 
effective in dilating the cervix. 

Nature’s hydrostatic dilator, the bag of fore- 
waters, being wanting, the first stage is slow, 
and the risks attending exhaustion on the one 
hand and interference on the other are incurred. 

During pains, the head should be pushed 
upward, so as to allow all the liquor amnii 
which is present to be forced past the head into 
the bag of fore-waters. Care must be taken to 
avoid rupturing the membranes during this 
manoeuvre. If fluid is present only to the 
extent of a few ounces, enough can bo collected 
in front of the head to form a useful bag of 
waters. Failing natural dilatation, the os must 
be opened by patient work with the fingers or by 
the use of hydrostatic dilators. The best of 
these for this purpose is the conical inelastic 
bag of Champetier de Ribes, which was origin- 
ally designed for the induction of premature 
labour, and which is now largely used in cases 
of accidental luemorrhage and placenta pnevia. 
The bag can be introduced through the cervix 
uteri as soon as the os will admit the passage of 
two fingers. It is then almost, but not quite, 
filled with an aseptic fluid by means of a syringe. 
The conical bag then replaces the natural bag 
of waters, and when it has been expelled by 
uterine action through the cervix into the 
vagina, dilatation is sufficient to allow the 
second stage of labour to proceed. If labour 
pains are weak or infrequent, dilatation may be 
aided by gentle traction on the stalk of the bag. 

(c) Early Escaj^e of Liquor Amnii: Dry 
Labour. — Premature rupture of the membranes 
may be caused by careless examination during 
a pain. If the membranes are unduly thin, they 
may break spontaneously under the pressure of 
uterine contractions at the beginning of labour. 
When the presentation or position is faulty, or 
when the shape of the pelvic brim is unusual, 
the presenting part does not fit accurately into 
the lower uterine segment, and may fail to shut 
off the fore-waters from the liquor amnii con- 
tained in the general uterine cavity. In these 
cases the whole “ general contents pressure ” 
during a pain acts upon the unsupported por- 
tion of membranes occupying the dilating os ; 
the result is the descent of the bag of waters 
into the vagina as a sausage-shaped protrusion. 
Under these circumstances, if not very tough, 
the membranes will rupture early, and the rest 
of the labour will be ‘‘dry.” 

In “dry labour” the first stage is slow and 
painful. The head, unprotected by the bag of 
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waters, is more liable to injury from pressure 
than usual ; the soft parts are also exposed to 
pressure from the uncovered head. The risks 
attendant upon exhaustion and interference 
must be remembered. The management con- 
sists in artificial dilatation, which may be accom- 
plished as above mentioned, either manually or 
by hydrostatic dilators, the best of these, as in 
the previous case, being the bag of Champeticr 
de Ribes. 

Membranes 

(a) lliinrtess of the Membranes , — The obstetric 
interest of this condition depends u})on the fact 
that unduly thin membranes are easily ruptured 
under circumstances such as tliose mentioned in 
the previous paragraph. In other words, the 
condition is a predisposing cause of early escape 
of the liquor amnii and subsecpient “ dry labour ’’ 
(t/.v.). 

(b) Tow/hness of the Membranes. — Tough 
membranes do not ru})ture at the usual time, 
namely, as soon as dilatation is complete — 
in other words, at the commencement of the 
second stage of labour. Sometimes a child is 
born with its face and head covered by a portion 
of the membranes known as a caul ; and 
occasionally birth is completed even at full 
time without any rupture of the membranes, 
the ovum being expelled complete, the mem- 
branes and placenta forming a sac containing 
the child and li([uor amnii. Persistence of the 
membranes after dilatation is complete oilers 
considerable resistance to the descent of the 
foetal head (or breech). Artificial rupture of 
the membranes is therefore indicated as soon 
as the cervix and lower uterine segment are 
completely canalised. Some authorities hold 
that this method of hastening the second stage 
of labour should not be employed in first labours, 
as they consider that the bag of waters is of 
value in dilating the vaginal orifice. Artificial 
rupture of the membranes must be performed 
with aseptic precautions, not during a pain, 
lest the rush of waters should carry down a loop 
of the cord. Care must be taken to avoid 
injuring the foetal scalp and the maternal 
passages. The sfifest method is to pinch up a 
bit of membrane and tear it outward. If this 
cannot be done with the fingers it may be 
managed with a pair of artery forceps : a 
sterilised hair-pin or any other blunt instrument 
may be used. 

(c) Adhesion of the Membranes to the Lower 
Uterine Sec/ment . — We define the lower uterine 
segment, for practical purposes, as that portion 
of the body of the uterus which is passive and 
becomes dilated during labour. Its surface is 
altered in shape during the first stage from that 
of a cup to that of a tube. It is clear that in 
the formation of the bag of waters and dilatation 
of the cervix, a movement of the membranes 
over the surface of the lower uterine segment is 
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absolutely unavoidable. Tims if the membranes 
are adherent to the lower uterine segment, and 
do not break, dilatation eaiiiiot occur. Complete 
adhesion of this kind is, of course, theoretical ; 
but adhesion sufficient to delay dilatation con- 
siderably is a practical difficulty, and results 
from inflammatory conditions of the endo- 
metrium during early pregnancy. Diagnosed 
by touch as soon as a finger can be passed 
through the os interniun., this condition is easily 
removed ]>y sweeping the finger round the os, 
separating the membranes from the uterine sur- 
face for a distance of about two inches all round. 

Placenta 

Prolapse of the Placenta. — This rare occurrence 
occasionally causes mechanical obstruction to 
the course of labour, ft presupposes premature 
separation of the placenta, and is generally met 
with in connection with the delivery of already 
dead children. The diagnosis is easy and the 
treatment is obvious. In placenta pra3via (see 
u Pregnancy, Hemorrhage during delivery is 
frequently mechanically obstructed ‘ by the 
placenta. It is sometimes necessary to deliver 
through the organ, and this procedure is by no 
means always fatal to the child. 

Cord 

(Bee also Abnormalities of the Cord, and Pro- 
lapse of Cord, p. 240.) Mechanical difficulty 
in labour maybe caused by “absolute” or by 
relative or “accidental” shortness of the um- 
bilical cord, which may be only a few inches 
long, or, while of full length, may be so wound 
round the child that its free portion is not long 
enough to permit of delivery without separation 
of the placenta. The second is the commoner 
variety of shortness. A strong cord may resist 
the expulsive powers to the extent of fifteen 
pounds’ weight, and may thus greatly delay or 
completely arrest labour. Premature separa- 
tion of the placenta may result seriously, 
endangering the life of the child, and exposing 
the mother to severe hmraorrhage. Inversion 
of the uterus is another possible result of short- 
ness of the cord. The diagnosis of retardation 
of labour by absolute or accidental shortness of 
the cord is very difficult, especially before the 
head is born. If, however, the head recedes 
markedly between pains, and if labour lags 
without any other ascertainable cause, this 
condition will be suspected to exist. The 
escape of blood before the head is born suggests 
premature separation of the placenta and 
points to the same conclusion. In such cases 
forceps should be applied ; or if the breech 
presents, delivery should be attempted by 
traction and abdominal pressure. 

When the head is born the cord is generally 
within reach of palpation. It should be clamped 
or ligatured in two places and divided between 
them. 
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Ghild 

(а) Death of the chmd has long been associated 
in the minds of obiitetricians with prolonged 
labour, and has often been mentioned as a cause 
of delay — the effegt being mistaken for the 
cause. There are,/ however, certain carefully 
recorded cases ^ in^ which post-mortem rigidity 
has been present /in the body of a dead child 
during labour, anp has for some time prevented 
that undoing of| the foetal attitude, that uii- 
flexing of the hrunk and limbs of the child, 
which is an essential part of the mechanism of 
labour. 

The conditions under which post-mortem 
rigidity occurs in ntero have not been 
sufficiently observed to permit of any state- 
ment as to the time and rate of onset, the 
duration or the termination of the condition. 
Its diagnosis is practically impossible, except 
by direct palpation. The treatment, were a 
diagnosis made, would be expectant, opium and 
other sedatives being employed to check the 
progress of labour and give time for relaxation 
of the foetal body to occur. 

Decomposition of the dead fmtus in ntero j 
sometimes causes various parts of its body to I 
become distended with gas to such an extent | 
as to impede delivery. This condition, which is 
known as emphijmna of the foetus, is recognised 
without difficulty by touch, the distended tissues 
yielding with a ‘‘ crackling ” feel, under pressure 
by the finger. The abdomen and thorax should 
be punctured, and the skin may be freely incised 
in accessible places in order to allow the escape 
of the gas. Delivery under these circumstances 
must be followed by energetic antiseptic 
measures, 

(б) Lanje Size of the Child . — Though it is not 
one child in a thousand that weighs over twelve 
pounds at birth, there is no more common cause 
of delay during labour than relative largeness of 
the foetal head, for cases are constantly met 
with in which the head is a trifle larger, while 
the pelvis is a trifle smaller than the average. 
In these cases, the second stage is prolonged, 
considerable time being demanded for the 
process of moulding, by which alone the passage 
of the head through the bony pelvis is rendered 
possible. Further delay is caused by the need 
for extra dilatation of the vaginal orifice, and tears 
of the perineum frequently occur. Though the 
head is usually the source of difficulty in the 
delivery of large children, broad shoulders 
sometimes become impacted in the pelvis, and 
fre<pieutly cause or increase perineal tears. 
Farther, in pelvic presentations, the breech of a 
large child is liable to become impacted in the 
maternal passages. It is thus clear that the 
delivery of large children demands consider- 
able care. Prolonged gestation is doubtless a 
common cause of excessive size of the fmtus. 

1 Ballantyne, Edin. Ohstet. Trans., 1894-95. 


It is stated that pregnancy is prolonged over 
300 days in at least 6 per cent of women. We 
may say, then, that the size of the child depends 
in part upon its age at the time of birth. The 
sex of the child must also be considered, as male 
children are well known to be slightly larger 
than females. Advanced age of one or both 
parents is said to favour large size of the child, 
but this may be simply because it tends to 
cause prolongation of pregnancy. Large size of 
one or both parents also conduces to overgrowth 
of the foetus. It is certain that in many in- 
stances the size of the children increases in 
successive pregnancies. This is usually noticed 
in women with rather small pelves whose earlier 
children have been born spontaneously, forceps 
extraction, and occasionally craniotomy, being 
necessary at their subsequent confinements. It 
must be remembered that in the passage of a 
large head through an ordinary pelvis, the dis- 
proportion is exactly the same in nature as that 
which obstructs the passage of a normal head 
through a generally contracted pelvis (see .histo- 
minor Pelvis, p. 214). The modifications in 
mechanism and in treatment are accordingly 
the same in both conditions. The head cannot 
enter the brim with the vertex presenting, and 
therefore becomes more flexed than \isual, the 
presenting part thus being behind the vertex. 
In extreme cases the presentation is, in fact, 
“ occipital. ’’ This is important in diagnosis and 
in management ; for unusual flexion of the 
head at the beginning of labour — presentation 
of a part behind the vertex — is a good and 
sufficient physical sign that the head is too 
large for the pelvis. Again, this mechanism of 
extra flexion implies that there is no room to 
spare in the sides of the pelvis ; in other words, 
that the case is not one of flat pelvis. This at 
once contraindicates turning for exactly the 
same reasons which forbid version in justo-minor 
pelvis. 

As to management, Hirst goes so far as to 
say that no woman should be allowed to exceed 
the normal duration of pregnancy (280 days) by 
more than a fortnight. Other authors advise 
that in cases where trouble from this cause has 
occurred in ])revious labours the patient should 
be examined periodically from about a month 
before full time, and that when it becomes 
difficult to make the head enter the pelvis by 
abdominal pressure labour should be induced 
(sec “ Labour, Operations ”). Largeness of tlie 
head, however, is as a rule diagnosed only when 
unusual flexion of the head is discovered early 
in labour. The treatment consists in the appli- 
cation of the forceps as soon after the cervix is 
completely dilated as the operator deems con- 
sistent with the safety of the perineum. The 
advocates of symphysiotomy consider large size 
of the head to be a good indication for this 
operation, and unless it is certain that the child 
is dead, tlie symphysis should always be divided 
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in preference to perforating the head of the 
child. But it is only very rarely that either of 
these measures is needful. It is almost always 
possible to deliver a large child alive with the 
forceps, if advantage be taken of the variations 
in the dimensions of the pelvis which can be 
produced by altering the posture of tlie patient. ^ 
Given a patient in the lithotomy posture, the 
outlet of the bony pelvis can be increased by 
pressing the thighs against the abdomen till the 
knees approach the shoulders. Similarly, the 
conjugate at the brim, i.e. the inlet to the bony 
pelvis, can be increased by allowing the legs to 
hang down (the feet not touching the ground), 
so that their weight draws the symphysis away 
from the sacrum, the whole pelvis rotating on 
an axis passing through both sacro-iliac joints. 
This “ hanging legs position,’^ or Walchcr’s pos- 
ture, is of advantage whenever dithculty is met 
with in making the head enter the pelvis. The 
rules are as follows : — (1) Apply the forceps with 
the patient in the lithotomy posture. Place 
pillows under the buttocks, and while pulling 
the head through the brim into the pelvis allow 
the legs to hang down. (2) Remove the pillows, 
and while pulling the head out of the bony pelvis 
press the thighs against the abdomen, so in- 
creasing the pelvic outlet. (3) Whilst pulling 
the head, through the vulvar orifice allow the 
legs to hang down once more, as this relaxes 
the skin of the adjoining parts and minimises 
tearing of the perineum. After the birth of 
the head, some difficulty may be experienced in 
delivering a large body. Firm pressure on the 
fundus will favour rotation of the shoulders and 
their passage into and through the pelvis. 
When either of the axilhe can be reached, it 
forms a point (l\t}q>ui for traction by the finger, 
which must be made carefully and in the pelvic 
axis, abdominal pressure still supplying the 
major part of the force employed. 

In pelvic presentations large size of the child 
may act as a cause of impaction of the breech. 
If labour is delayed, although dilatation is com- 
plete and pains are good, this condition is to 
be suspected. The size of the presenting part 
should be reduced by bringing down one ()r 
both of the feet if this is possilile, as it almost 
always is when the knees are flexed. Nature 
may then complete expulsion, or it may be 
necessary to deliver by traction and suprapubic 
pressure (see Management, p. 201). The 
attitude of the fmtus may, however, be the 
cause of impaction, for when the knees are 
extended, the feet being near the head and the 
pelvis flexed upon the trunk at the lumbar 
articulations, the trunk, pelvis, and legs form 
a wedge which cannot pass through the bony 
portion of the parturient canal. As flexion of 
the spine is essential to the formation of the 
wedge, the condition is immediately removed if 

* Author’s ^f(llnl,al of Muhcifd'ti, Edin., Clay, 1896, 
|). 413 ; also Edin. Med. Journal^ July 1895. 


a foot can be brought down, and this should 
therefore be done as soon as possible. 

In any case in which the feet cannot be 
reached traction may be used, by means of a 
finger passed into the groin. A piece of aseptic 
material, such as a well-boiled handkerchief, 
may well be used for traction, one end having 
been slipped over the groin and pulled down 
between the legs. The blunt hook is not a safe 
instrument for this purpose, nor is the forceps 
seen at its best when applied to the breech. If 
it become necessary to break up the pelvis of a 
child the best instrument is a cranioclast or a 
cephalotribe. When this has been done the 
head must be perforated, lest the child should 
be born alive. 

(c) IJmimal Omifieafloii of the Cranial Bones. 
— This condition causes difficulty in labour by 
preventing “head-moulding,” which should re- 
duce the head both laterally and in the antero- 
posterior direction. For the occipital bone slips 
under the parietals, and these in turn under the 
frontal, the head segments thus being tele- 
scoped ; and also one parietal bone slips under 
the other, the upper one being that which is 
anterior (relative to the mother’s pelvis) before 
rotation occurs. It is clear that when ossifica- 
tion has advanced to the sutures both these 
movements are prevented in some degree, and 
the diameters of the head during labour are 
those of a larger cranium. 

Three reasons for undue ossification may be 
noted: — (1) Ossification may be precocious or 
premature. (2) If gestation be prolonged and 
the child is thus older than usual when born, 
normal ossification is further advanced than it 
generally is at the time of birth. (3) There 
are occasionally extra centres of ossification 
round which are formed the so-called Wormian 
bones between the usual cranial bones. These 
prevent head-moulding by interfering with the 
overlapping of the cranial bones at the sutures. 
Wormian bones are most often found in the 
posterior fontanellc and in that extra space 
known as the sagittal fontanclle, which is said 
to occur in 4 per cent of infants between the 
parietal bones, in a line joining the two parietal 
eminences. Reckham has recorded three cases 
of still-birth in which Wormian bones were the 
cause of death by preventing overlapping of the 
cranial bones. ^ 

The diagnosis of undue ossification of the 
cranium is made by vaginal examination after 
dilatation has advanced sutficieiitly to permit of 
direct palpation of a consideralile portion of 
the head. The prognosis is somewhat more 
unfavourable than when the head is merely 
large, because head-moulding cannot gradually 
improve the situation. In breech presentations 
it is even more difficult to save the child’s life 
than when the head leads. The mother is ex- 
posed to the usual risks attendant upon delay 
^ New York Med. Record^ April 1888. 
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and interference. The management differs in 
one particular from that appropriate in cases 
where the head is large ; for when the cranium 
is ossified firmly there is nothing to be gained 
by allowing time for head-moulding to occur, 
whereas when the head is merely large the 
longer it is possible to wait with safety before 
delivery, the easier is the extraction of the 
child. When undue ossification has been 
diagnosed, therefore, the operator should apply 
the forceps as soon as dilatation of the cervix is 
complete and the vaginal outlet is sufficiently 
soft ; he should then deliver with the patient 
in WalcheFs position, as described under the 
previous heading. If delivery is found to be 
impossible by this method, it is necessary to 
ascertain whether the child is dead or alive. If 
it is living, symphysiotomy is indicated ; while 
if it is dead, the head should be* perforated and 
extracted after comminution witli a cranioclast. 
WalcheFs position is, of course, as useful in de- 
livering the after-coming head as in cases where 
the head leads. When perforation of the after- 
coming head is necessary the best position for 
the insertion of the perforator is the roof of the 
mouth.^ The base of the skull is well broken 
up by this method, and the grip afforded to a 
cranioclast allows of easy extraction. 

(d) Malfor)iiai ion and Disease of the Child: 
Congenital ]Jgdroce2)haln8 (see “Hydroceph- 
alus^’). — Cases of congenital hydrocephalus as 
diagnosed after birth are mucli commoner than 
cases in which this condition causes difficulty in 
labour. The fluid occupies the cavities of the 
brain, or occasionally the sub-arachnoid space. 
In most cases the bones are widely separated, 
the sutures and fontanclles being greatly ex- 
tended. In some cases of slight degree the 
bones reach the sutures and cover the whole 
cranium, but are much thinned. The presenta- 
tion is said to be pelvic once in every five cases. 
In these breech presentations the base of the 
skull, which is not enlarged by disease, is first 
to enter the pelvis, and acts as the thin end 
of a \vedge. Spontaneous delivery is therefore 
more frequent in breech than in head-first cases. 
Many heads, however, are so plastic as to pass 
through the pelvis after moulding has occurred. 
The cranium may burst under the pressure of 
the natural forces, or the fluid may pass from 
the cranial cavity and occupy a position under 
the scalp. As the large head stretches the 
cervix and lower uterine segment transversely 
as well as longitudinally, rapture of the uterus 
is the accident most to be dreaded. Out of 
thirty-eight maternal fatalities due to hydro- 
cephalus, rupture of the uterus was the cause 
of death in no less than twenty cases. 

On bimanual examination the head is felt to 
be largo and soft, and is found to rest above 
the brim. The bones yield before the finger 
in a manner suggestive of brown paper. In 
^ Donald, Trans. Obstet. London, vol. xxxi. 


breech cases the head does not follow the body, 
and its size and character can be recognised by 
abdominal palpation. 

The prognosis is bad as regards the child. If 
the case is diagnosed early and actively treated, 
there is little risk to the mother; if unrecog- 
nised, these cases are grave, on account of the 
risk of ruptured uterus. 

In the management of cases of hydrocephalus 
sufficiently marked to obstruct labour, no at- 
tempt should be made to save the life of the 
child. If born alive, these infants seldom sur- 
vive long ; the body is often small and 
shrunken, while malformations such as spina 
bifida are frequently present. 

The use of the forceps should be avoided, 
as the grip is wide and unsatisfactory ; the 
handles refuse to come together, showing that 
the blades are widely separated. Under these 
circumstances slipping and injury to the mater- 
nal soft parts are very likely to occur. 

Tiie perforator should be used at an early 
stage, and if natural expulsion does not follow 
in due course after the escape of the fluid, 
delivery sliould be completed by means of a 
cranioclast or a cephalotribe. In breech cases 
traction often bursts the head, or at least 
forces the fluid into an extracranial position 
under the scalp, so permitting delivery. If 
perforation of the after-coming head be neces- 
sary, it may be done tlirough the roof of the 
mouth or behind the ear. If neither of these 
places is within reach. Van Hcuvel recommends 
the removal of the fluid by means of a catheter, 
which is passed tlirougli an opening made into 
tlie spinal canal, and so upward through the 
foramen magnum into the cranial cavity. 

Envephalocele . — Tumours of this nature are 
occasionally of sufficient size to delay or to 
completely obstruct labour. They may be 
either encephalocele proper or meningocele, the 
cranial substance being spread over the surface 
in varying degree. There may or may not be 
a communication between the sac and the 
cranial cavity through the pedicle, which may 
be either broad or narrow. Tumours of this 
kind are usually in the middle line, the occipital 
region being their commonest site, and the 
frontal the next in frequency. The extra 
fontanelles known as the cerebellar, the naso- 
frontal, and the medio - frontal correspond to 
weak points in the cranium, where outpushings 
of the membranes and the cerebral substance are 
liable to occur. The diagnosis may be very 
confusing, and demands careful examination, 
the whole hand being introduced into the 
uterus if necessary. 

Spina, hijida seldom causes actual difficulty 
in labour, as the tumour is seldom large. The 
condition may be myelocele or meningocele, and 
is often found along with hydrocephalus. It 
sometimes causes difficulty in diagnosis when 
the presentation is pelvic. 
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Hydrothorax, has very occasionally been re- 
corded as a cause of delay in labour. In con- 
junction with ascites it is of more frequent 
occurrence. 

AsciVfi.s has been observed in connection with 
other manifestations of syphilis, and also with 
new growths of various abdominal organs. It 
sometimes accompanies hydramnios. Apart 
from associated conditions it seldom obstructs 
labour. 

(Edema of the fmtus may be caused by mal- 
formations of the fmtal circulatory organs, or 
may be associated with placental disease. It 
has been described by Spiegelbcrg as occurring 
in cases of congenital syphilis. There may be 
overgrowth of connective tissue and skin in 
addition to distension of the cellular tissue by 
fluid. 

Distended Urinary Oryans . — Owing to develop- 
mental errors the urethra is sometimes imper- 
forate, when tlie fmtal bladder may become 
enormously distended. The ureters may also 
be imperforate, when the proximal portions may 
form tense tumours of considerable size. Hydro- 
nephrosis occurs under similar circumstances. 

Firtal Neir (rroirths . — The condition known 
as congenital cystic kidney may produce great 
enlargement of the hetal body, and may com- 
pletely obstruct labour. Ovarian cysts and 
various neoplasms of the liver, spleen, and 
pancreas have also been reported as having 
produced tlie same result. The occurrence of 
an “included feetus ” within the body of another 
must be remembered as a possibility, also the 
sacral teratoma. 

The diagnosis of the above-mentioned con- 
ditions is, of course, extremely dithcult, and 
indeed no definite conclusion as to the cause 
of obstruction can be arrived at, as a rule, until 
the difficulty has been overcome and the fmtus 
extracted. The general principles upon which 
such cases should be managed are as follows : — 
The life of the child must not be considered 
as of any importance. The life of the mother 
must not be exposed to risk by delay in ending 
labour. The means used to reduce tlu' bulk of 
the fmtus vary according to the circumstances 
of each case. The choice lies between multiple 
incisions into the fmtal body, evisceration, and 
morccllement. A large pair of scissors will be 
found to be the most serviceable instr undent ; 
the blunt hook is also useful. The perforator 
and cranioclast may be employed as need arises. 

(e) Monstrosities : Acardiac Monsters . — In twin 
pregnancy, when one embryo is less developed 
than the other, the heart of the stronger may 
80 overpower that of the weaker that blood is 
forced from the single placenta up the umbili- 
cal arteries of the weaker embryo. This so 
disturbs its fmtal circulation that atrophy of 
the heart follows, the result being the produc- 
tion of an acardiac monster, whose lower parts, 
being nourished by the blood pumped into them 


through the umbilical arteries, grow rapidly, 
while the development of the upper portions 
is arrested for want of a proper blood-supply 
by the umbilical vein. The heart and upper 
parts ai'C therefore represented by a mass of 
cellular tissue of low form not differentiated 
into organs, the lower limbs alone being recog- 
nisable as such. These monsters generally 
present by the feet, and are seldom large 
enough to cause serious difficulty during labour. 
Incisions may, however, be necessary, and 
occasionally the monster must be cut into 
several pieces and so removed. 

Anence}di(dic monsters are characterised by 
absence of the brain and of the vault of the skull. 
The face looks upw^ard, the neck being short 
and broad. The body and limbs are often very 
large and wxll developed. The absence of a 
properly shaped cranium tends to favour errors 
in presentation, and thus difficulty in labour is 
often caused. In head cases the face presents, 
and the diagnosis demands care. The small 
head does not dilate the passages enough to 
admit of ready delivery of the large shoulders. 
Again, owing to its size and shape, the head 
affords a very poor grip to the forceps. Delivery 
is easiest head last, and turning should accord- 
ingly be the treatment adopted, wdien this is 
feasible. 

Exomjdialos and Ectopia Vi seer urn. — Imper- 
fect development of the anterior abdominal wall 
causes some portion of the abdominal viscera to 
lie outside of the body of the foetus, occupying 
what is practically a dilated umbilical cord. In 
the extreme cases — those of complete ectopia 
viscerum — there is no cord at all, and the pla- 
centa forms one wall of the cavity in which the 
viscera are contained. In these cases the placenta 
must be separated before the child can be born, 
and considerable hoemorrhage is likely to occur, 
j Serious difficulty is met with in those cases in 
which the foetus is developed in a position of 
retroflexion ; the foetal attitude of flexion is lost 
and the back is hollowed, the upper portion 
of the hetus being extremely rigid as a rule. 
Under these circumstances it is necessary to 
manipulate the foetus in such a manner that the 
curve of its body shall correspond with the curve 
of the parturient canal, a manoeuvre which is by 
no means easy,^ Cases in which a minor degree 
of cxomphalos occurs rarely present serious diffi- 
culty (see also “ Teratology ”). 

Double Monsters . — Conjoined twins obstruct 
labour in ways so varied that no definite rules 
can be laid down for their delivery. For this 
reason a detailed description of their varieties 
forms no part of practical obstetrics. Herman’s 
classification, however, is useful ; he arranges 
double monsters in three groups : — 

(1) Those in which one end of the foetus is 
double. 

1 Murray Cairns, Trans. North of En ghoul (Jhstet. and 
Oyii. Sor.^ 1900 . 
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(2) Those in which two foetuses are loosely 
connected. 

(3) Those in which two foetuses are closely 
connected. 

In (1) there are two heads more or less fused 
together (double-faced monster) ; or else the 
pelvis and lower extremities are duplicated. If 
seen early in labour, when the whole hand can 
be passed into the uterus, these conditions can 
be made out. A double head should be per- 
forated ; if there are two separate heads, one of 
them should be cut off. A reduplicated pelvis 
should be divided into portions with large scissors 
or a sharp hook. 

In (2), the connection between the fmtuses 
being loose, labour is seldom seriously impeded, 
and any dithculty which may arise is of the 
same nature as those encountered in locking of 
twins and must be dealt with on similar 

lines. It is necessary, however, to make a com- 
plete diagnosis between “double monster ” and 
“ locked tw’ins,^’ in ord('r to avoid destruction of 
both twins when 't might be possible to save 
one alive. This remark also applies to class (3), 
in which the most diflicult cases are likely to 
occur. The rule most generally applicable is to 
bring down the feet of one fmtus, and then pro- 
ceed to embryotomy as circumstances may direct. 

Playfair's classification of conjoined twins is 
also useful. It is as follows : — 

(1) Two fmtuses united more or less com- 
pletely face to face by thorax or by abdomen. 

(2) Two fmtuses united back to back by the 
lower portion of the spinal column. 

(3) Bicephalous monsters with single body 
and two heads. 

(4) Two separate bodies, the heads more or 
less united. 

Out of thirty-one cases collected by Playfair, 
twenty labours ended spontaneously, and par- 
turition was fatal to the mother in only one case, 
l^elvic presentations w ere the most favourable, 
and turning was several times successful. 

Accidental Complications affecting the 
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A. Abnormalities of the Cord 
(i.) Presentation aiid Prolapse , — These are by 
far the most important complications, not only 


on account of their frequency, but because of 
the serious effect on the life of the child. The 
umbilical cord is a somewhat slender connecting 
line between the placenta and the foetus, by 
means of which the nutrition of the chlid is 
maintained during pregnancy and parturition. 
Under the normal conditions of intra-uterine 
life the cord lies in a place of safety, free from 
injury and undue pressure, on the ventral 
aspect of the fmtus. Should it depart from 
this position, and come to lie over the present- 
ing part, serious danger to the child wull arise. 
It is important to clearly distinguish between 
the terms “ presentation " and “ prolapse " of 
the cord. “ Presentation of the cord " is the 
term applied to those cases in which the um- 
bilical cord can be felt lying over the presenting 
part of the fa-tus, and in wdiich the memliranes 
are unruptured. The term “ prolapse of the 
cord ” is used for those cases in which the 
membranes are rujitured, and the cord projects 
through the cervix or descends into the vagina, 
or even appears at the vulva. If in any case 
the condition known as presentation of the cord 
is not recognised, the more serious conqilication 
of prolapse is certain to follow so soon as the 
membranes rupture. All cases of prolapse of 
the cord are not necessarily preceded by pre- 
sentation. In some cases the abnormal position 
of the cord occurs (juite suddenly at the time of 
rupture, and in other cases the cord is gradually 
extruded during the iirogress of labour along 
the side of the presenting part. The cord may 
form a tense band over tlie presenting part, or 
it may descend as a loop through the cervix into 
the vagina. 

Fre^fuenvy, — The frecpiency of prolapse of the 
cord appears to vary considerably, judging from 
the statistics obtained from the different mater- 
nity institutions in this country and abroad. 
According to 8piegelb('rg it occurs once in 
86 cases. In the Dublin Rotunda Maternity 
the frequency was 1 in 200 cases. In other 
British maternity institutions it seems to be 
a less frofjuent complication, occurring about 
once in every 400 or 500 cases. Simpson has 
suggested that the increased frequency of pro- 
lapse in the German schools may be due to the 
dorsal position in which the parturient women 
are delivered. In this position the long axis of 
the uterus forms «an angle of about 30^ wuth the 
vertical, and the action of gravity would there- 
fore assist the descent of the cord. In the left 
lateral posture, however, the long axis of the 
uterus is horizontal, and the fundus may be 
even on a lower level than the cervix, con- 
sequently there would be no tendency for the 
cord to descend towards the lower segment of 
the uterus under normal conditions of the fmtiis 
and pelvis. 

Causes. — Where the pelvis is of normal size, 
the child presenting wuth the vertex, and the 
muscular wall of the uterus not unduly lax, 
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there is very little tendency for the cord to 
present, owing to the close adaptation of the 
presenting part to the lower uterine segment. 
After rupture of the membranes this apposition 
of the presenting part to the lower segment 
of the uterus is still closer, as shown by the 
manner in which a considerable amount of 
amniotic fluid is retained after escape of the 
fore- waters, and therefore the chance of the cord 
becoming prolapsed is minimised. In cases of 
pelvic, including footling presentations, and in 
transverse or shoulder presentations, these con- 
ditions do not obtain to the same extent, so that 
presentation and prolapse of the cord is not 
uncommon. Again, in cases of hydramnios and 
twin pregnancies the excessive distension of 
the uterus interferes with the normal relation 
between the presenting part and the lower 
uterine segment. The same result may be 
brought about in cases of obli(piity of the uterus 
and cases of pelvic contraction. Prolapse of the 
cord occurs more frequently in multipane than 
in primipane, because in the latter the head lies 
more deeply in the pelvis in the last few 
months of pregnancy and at the commence- 
ment of labour. The greater frc(|uency of this 
accident in cases of excessive length of the cord 
and low insertion as in cases of placenta pnevia, 
is easy to understand. Sudden rupture of th(‘ 
membranes occurring whilst the patient is in the 
erect posture may be a cause of prolapse of the 
cord, but it is more often associated with some 
other pn'disposing cause, such as undue length 
or contraction of the pelvis. 

Di<v/n(jsis . — Before rupture of the membranes 
the cord can be felt as a movable coil lying 
over the presenting part, and may b(‘ overlooked 
unless a careful examination is made. After i 
rupture the })resence of a loop of cord in the j 
vagina is easily recognised, and it is hardly con- i 
ceivable that any mistake in the diagnosis could | 
arise. It has been mistaken for a coil of small | 
intestine ; but the absence of any mesentery is at j 
once evident, and the prcsenc(' of the pulsating ; 
umbilical artery confirms the diagnosis. Pulsa- ! 
tion in the cord is, however, not always an 1 
available means of distinguishing the two, as it l 
is absent where the fmtus is dead or where the j 
cord is exposed to pressure. In the former case | 
the cord hangs down as a flaccid loop. When i 
pulsation in the cord cannot be felt, the death | 
of the child should not be assumed till after ! 
careful auscultation of the fmtal heart. | 

Prognosis . — The mortality to infant life from 
prolapse of the cord is very high, and depends 
on the time at which it occurs, and also on the 
form of presentation. As a general rule, the 
danger to the child, so long as the membranes 
are intact, is not great. So long as the cord is 
only “ presenting ” it is only exposed to inter- 
mittent pressure, which does not endanger the 
vitality of the child. The later the cord becomes 
prolapsed the better the prognosis for the child. 


since the condition of the parts will be more 
favourable for rapid delivery. When, owing 
to early rupture of the membranes, the cord 
becomes early prolapsed, the danger to the child 
is very great. Prolapse of the cord is more 
serious in vertex presentations than in breech, 
since the cord is exposed to more dangerous 
compression against the hard surface of the 
head. In cases of placenta prawia and pelvic 
contraction the prognosis is very unfavourable. 
Prolapse of the cord is not in itself a cause of 
danger to the mother, except in so far as this 
complication calls for active interference in the 
course of labour, which otherwise might have 
been allowed to run its natural course. 

Treotwenf . — All methods of treatment which 
are enq)loyed for this complication have for 
their object the saving of child life. Probably 
few cases occur in midwifery practice where the 
results dej)end more on the judgment and skill 
with which the necessary manipulations are 
carried out. Success in treatment — and by 
success one understands the delivery of a living 
child — depends on early diagnosis of the pro- 
lapse. The possibility of this complication 
makes a vaginal examination after rupture of 
the membranes a necessary routine practice. 
If the cord can be felt presenting, make a care- 
ful examination in order to decide whether the 
child is alive or dead. Seeing the compara- 
tively small danger to the child so long as the 
membranes are intact, one important indication 
is to avoid their premature rupture. For this 
reason the woman should be kept in bed during 
the period of dilatation. An attempt should be 
made to remove the cord from its unfavourable 
position by placing the patient in the genu- 
pectoral position. In this attitude the fundus 
uteri becomes the most dependent part, and 
the cord gravitates towards the fundus. The 
woman should be kept in this position for about 
ten minutes, and should then be instructed to 
lie well over on her side with the hips raised by 
means of a pillow. In some cases, when the 
head descends after rupture of the membranes, 
it may force upwards a loop of cord previously 
presenting out of the way ; but this favourable 
result cannot be relied upon. A careful watch 
must be kept on the fadal heart, and the 
obstetrician must be prepared to interfere if the 
condition of the foetus calls for it. Should the 
cord again present after its replacement by the 
postural method it is best to perform bipolar 
version, bringing the leg down into the vagina. 
The half-breech will act as a plug in the lower 
segment of the uterus and prevent further 
prolapse. 

1 When the membranes are found ruptured 
j when the woman is first seen, and the cord 
prolapsed, the treatment to be adopted depends 
on the presentation and also on the extent to 
j which the cervix is dilated. It will be conveni- 
I ent to consider cases of vertex presentation first. 
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If the cervix is only large enough to admit 
two lingers, an attempt may be made to replace 
the cord by means of a repositor. Replacement 
with the fingers is rarely satisfactory at this 
stage, as it is seldom possible to push up the 
cord into a position where it will remain, unless 
the whole hand can be introduced through 
the os. Special instruments are made for the 
purpose of replacing the cord, called repositors ; 
but a new English catheter, size No. 10, answers 
the purpose well, and has the advantage of 
always being available. If a catheter is used it 
is necessary to cut a small hole in the end of 
the catheter opposite the eye, and to pass a 
piece of tape through it. The piece of tape is 
then passed round the loop of prolapsed cord 
near its end, and fixed to the end of the catheter 
sufficiently tightly to prevent its slipping 
through, but still allowing for circulation in 
the umbilical vessels. The stilettc is now intro- 
duced along the catheter to give it the necessary 
stiffness, and it is passed up with the loop of 
cord into the uterus. The stilette should then 
be withdrawn, but the catheter is left in sitn, 
as it in no way interferes with the course of 
labour. The foetal heart must be carefully 
watched, and should it show signs of failing, 
other means must be resorted to. Should the 
cord again prolapse after its reposition, further 
manipulation is harmful to the child, and it is 
safer to have recourse to bipolar version while 
there is still a chance of saving the child. 

If the os is sufficiently dilated to admit the 
hand when the case is first seen, two methods of 
treatment are possible. In the first place, an 
attempt may be made to carry up the loop of 
cord in the palm of the hand past the head, 
and to hook it over one of the lower limbs. 
When this has been done, the further progress 
of the case may be left to the natural forces 
should the cord remain in ntero. Should the 
cord, however, again descend, the safety of the 
child will best be ensured by passing the hand 
up into the uterus, seizing a leg, and bringing 
it down into the vagina. 

Lastly, certain cases are met with where the 
os is dilated to three-fourths its full size when 
the prolapse is discovered. Under these cir- 
cumstances rapid completion of the delivery by 
means of forceps is indicated. It is probable 
that in this operation a certain amount of 
laceration of the cervix will occur, and in the 
case of a primipara the perineum may also be 
extensively lacerated as a result of the rapid 
delivery. It must be remembered, however, 
that these injuries to the mother are capable of 
immediate repair, and are not followed by any 
permanent injury, whereas in the case of the 
child its life is in serious jeopardy. It is, there- 
fore, not only justifiable, but it is good practice, 
to risk these possible injuries to the mother in 
the interests of the child. In this country all 
are agreed that the first duty of the medical 


attendant is towards the mother, where the 
question of treatment concerns the life of the 
mother versus the life of the child. In the 
present instance this is not the point at issue. 
What we have to weigh in the balance is the 
life of the child as against a traumatisTn to the 
mother, which with proper antiseptic treatment 
is readily repaired, and for this reason the life 
of the child claims our consideration. 

It is necessary now to consider what line of 
treatment should be adopted where prolapse 
of the cord is associated with presentations 
other than vertex. In cases of breech presenta- 
tion the pressure on the cord, and, therefore, 
the danger to the child, is rarely so great as 
in vertex presentations, owing to the less 
resistant character of the presenting part. 
The best treatment is to pass tlie hand up and 
bring down a leg. This not only diminishes 
the size of the presenting parts, but the half- 
breech readily adapts itself within the lower 
segment of the uterus, and prevents the cord 
from again becoming prolapsed. Further, the 
presence of the leg in the vagina enables the 
child to be delivered rapidly by traction upon 
it should the fmtal heart show signs of weak- 
ness or slowing of the beats. In the case of 
oblique or shoulder presentations, the treatment 
called for to correct this abnormal presenta- 
tion will remove the cord from its position of 
danger. 

Where prolapse of the cord is associated 
with a flattened pelvis, reposition of the cord 
should not be attempted, as it is unlikely that 
it will be followed by any permanent results, 
owing to the shape of the pelvic inlet, which 
prevents the descent of the presenting part, 
and so interferes with its adaptation to tlie 
lower uterine segment. The best result will 
be obtained by performing bipolar or internal 
version, according as the os admits only two 
fingers or the whole hand. If the contraction 
of the pelvis is of such a kind that the delivery 
of a living child after the performance of 
version is not to be expected, it is best to 
replace the cord by means of a repositor, and 
to extract with forceps as soon as the cervix is 
sufficiently dilated to admit the passage of the 
child without undue risk to the mother. 

Lastly, cases occur in which the prolapse of 
the cord is a complication of placenta prsevia. 
The best method of treatment in these is to 
replace the cord with the hand, the patient 
lying in the latero-prone position on her left 
side, with the hips slightly raised. After 
pushing up the cord out of the way, introduce 
a de Ribes’ bag into the lower segment of the 
uterus and distend it with boiled water or 
weak carbolic solution. The distended bag not 
only checks further haemorrhage during the 
dilatation of the os, but its presence in the 
lower uterine segments prevents the cord from 
again becoming prolapsed. After expulsion of 
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the bag into the vagina the delivery of the 
child can be rapidly completed. 

It is hardly necessary to add that in all cases 
where no pulsation can be felt in the cord, and 
where, after careful auscultation of the abdomen, 
no evidence of a living child can be obtained, 
the case must be treated according to the 
presentation found, and the fact that the cord 
is prolapsed may be entirely disregarded. 

(ii.) Knots of the Cord . — This complication 
is usually associated with abnormal length of 
the cord. Knots are primarily caused by the 
foetus slipping through a loop of the cord during 
the active movements that occur in the course 
of pregnancy. The knots may become tightened 
either during pregnancy or at the time of labour. 
Those which occur during pregnancy are usually 
more lightly knotted, and the constrictions pro- 
duced in Wharton’s jelly are readily observed 
after expulsion of the placenta. Cases in 
which the knotting has occurred during labour 
are more readily Tuira veiled, and leave no 
indentations. Occasionally a double knot is 
caused by the fcetiis passing through two loops, 
either consecutively or with one movement, 
owing to the two loops being apposed. It 
rarely happens tliat the knots are drawn so 
tightly as to interfere with the circulation 
through the umbilical vessels, hut in rare cases 
this may be a cause of intra-uterine death. 

(iii.) CoUs of the Cord . — Coiling of the cord 
round the neck of the child is an exceedingly 
frequent occurrence, being observed as often 
as once in every ten cases. One or more coils 
may he found. When there is only a single 
coil there is little probability of any serious 
trouble arising in the course of parturition. 
Where the cord is coiled two or more times 
round the neck abnormal presentations may 
result, owing to the acquired shortening of the 
cord, resulting from the coiling interfering with 
the normal lie of the child. Again, the con- 
striction caused by the cord may lead to 
interference with the blood-supply to the hetus, 
and in this way asphyxia or even death of the 
fmtus may result during delivery. 

Where coiling of the cord occurs round the 
limbs of the fmtus it may give rise to marked 
constrictions of the limb, which may extend 
through the soft tissues down to the bone. 
Under these circumstances the limb presents 
a curious appearance at the time of birth. 
Cases have occurred where the distal portion 
of the limb has become entirely separated in 
consequence of this gradual constriction. 
Where several coils of the cord encircle the 
neck of the child, a further danger may arise 
during the expulsive stage of labour owing to 
the shortening of the cord causing premature 
detachment of the placenta. Severe haemor- 
rhage may then occur, both during labour and 
after the expulsion of the child. It is important 
in all cases of labour, as soon as the head is 


born, to pass the finger round the neck of the 
child to see whether this complication is 
present. Unless the finger is passed up to 
the neck, coiling of the cord may easily be 
overlooked, as the swollen labia and perineum 
may conceal it from view. Where one or more 
coils are found, it is usually quite easy to draw 
the coil down so as to slacken the loop and slip 
one or more coils, as the case may be, over the 
head. In some cases where the child is being 
rapidly born there may not bo time to draw 
down the coil and slip it over the head, and it 
is necessary to slacken the loop and allow the 
shoulders to be delivered through the loop. In 
very exceptional cases it may be necessary to 
divide the cord with scissors and deliver the 
child forthwith. 

(iv.) Torsion of the Cord . — This may occur to 
an abnormal extent in the last few months of 
pregnancy, and may cause death of the foetus. 
It does not occur during labour, and cannot 
lead to any interference with the normal course 
of labour ; it is not, therefore, necessary to 
consider it in the pi'osent article. 

(v.) Rnjiture of the Cord. — This accident 
occurs only in cases of precipitate labour, when 
the patient is suddenly and unexpectedly 
delivered in the upright posture. The effect 
on the child is twofold. In the first place, the 
child is deprived of the additional amount of 
blood which passes into its circulation, where 
ligation of the umbilical cord is delayed till ten 
minutes after the delivery of the child. Further- 
more, htemorrhage may occur from the torn 
end of the cord, though this is not usually 
serious, owing to the retraction of the walls of 
the ve.ssels. The rupture usually occurs a short 
distance from the umbilicus. This accident 
rarely happens in cases of natural labour, and 
it can only occur when the cord is abnormally 
thinned or coiled round the fmtus. 

To produce rupture of the cord rapid escape 
of the feetus is essential. It is not necessary 
for the placenta to be still adherent, as the con- 
traction of the cervix after expulsion of the fmtus 
is (piite sufficient to hold back the placenta, 
and in this way fix the opposite end of the cord. 
Where the cord is much twisted, and presents 
thinner parts in places, the liability of rupture 
occurring in conseijuence of some sudden strain 
is greatly increased. The reason why rupture 
more often occurs near the umbilicus is found 
in the fact that abnormal torsion and thinning 
of the cord .are more often found in this situation. 
Rupture occasionally bakes place in the course 
of instrumental delivery and during the per- 
formance of version. As soon as the child is 
born, the torn ends should be ligatured so as to 
prevent further hiemorrhage. AVhere it is not 
possible to ligature the cord as a whole, owing 
to the proximity of the rupture to the umbili- 
cus, the bleeding vessels should be picked up 
separately and tied. 



250 


LABOUR, ACCIDENTAL COMPLICATIONS 


(vi.) Undue Shortness of the Cord . — This is 
a rare complication of delivery. It is more 
common for apparent shortness to occur as a 
result of coiling of the cord round the neck of 
the child in vertex presentations, or owing to 
the child riding on the cord in the case of pelvic 
presentations. In the latter case the cord is 
stretched down between the thighs and up over 
the back of the child towards the placenta. 
Shortness of the cord, either actual or relative, 
can only affect delivery during the later stages 
of expulsion. During the early stages of ex- 
pulsion progress is gradual, and the uterus 
retracts down as the child descends through the 
parturient canal. In the later stages of delivery 
a short cord may interfere with further progress, 
owing to the stretching of the cord ])etween the 
umbilicus and the placental site preventing 
further advance of the i^resenting part. Certain 
signs are said to be suggestive of tliis condition, 
but none arc actually diagnostic. These are 
descent of the presenting part during the pains 
with some haemorrhage, followed by recession 
in the intervals, in cases where there is no 
marked resistance of the soft parts of the pelvic 
floor ; also dragging pain referred to the placental 
attachment of the cord. Certain diagnosis is 
usually only possible when the cord can be felt 
tense and stretched. Examination per rectum 
may assist the diagnosis, wdieii the shortening is 
due to coiling of the cord round the neck, and 
the descent of the head is prevented. The 
treatment of relative shortness of the cord due 
to coiling round the neck has already been 
described. AVliere the child rides on the cord 
the treatment consists in drawdng down a loop 
of the cord, flexing the posterior knee, and 
slipping the loop of cord over it. After this 
the fa'tal heart must be watched, and should it 
show signs of failing, rapid delivery must be 
effected. Where there is actual shortening of 
the cord it may in rare cases be necessary to 
divide the cord with scissors, following this up 
by immediate delivery. 

(viii.) Pressure on the Cord . — In all cases of 
labour where the breech or lower extremities 
present, the umbilical cord is necessarily ex- 
posed to pressure during the expulsion of the 
child. In normal delivery the amount of 
pressure is not sufficiently great to interfere 
with the circulation in the umbilical vessels, 
owing to the latter being embedded in the 
elastic envelope formed by the jelly of Wharton. 
Where, however, there is any undue resist- 
ance in the parturient canal, as in the case of 
primiparte, the pressure on the cord may be a 
serious complication, and it may be especially 
injurious during the passage of the head through 
the pelvis. Great danger is present where the 
after-coming head is delayed in cases of pelvic 
contraction. In these cases the cord is likely 
to be compressed between the resistant head 
and the bony rim of the pelvis and the child 


w'ill soon perish from asphyxia unless immediate 
delivery is possible. In some cases of forceps 
delivery, where the cord is coiled round the neck 
of the fmtus, death of the foetus has been caused 
by one blade of the forceps pressing on the cord 
and obstructing the circulation. Such an injury 
can usually be avoided by careful vaginal ex- 
amination previous to application of the forceps. 

B. Prolapse of Arm 

Prolapse of one or other upper extremity 
occui*s under two conditions. It may be pro- 
lapsed and occupy the vagina in cases of shoulder 
presentations, or it may be prolapsed in cases of 
vertex presentations. The former will be con- 
sidered in the article on shoulder presentations, 
the latter is an accidental complication of what 
might otlierw ise be a normal delivery. Slight 
descent of the upper limb may be found in the 
early stages of dilatation, and may disappear as 
the head engages more deeply, \\dien the arm 
is found more deeply prolapsed by the side of 
the head there is usually some w^ant of adapta- 
tion between the head and the lower uterine 
segment. It is found in cases of contracted 
pelvis and in lateral deviation of the head, and 
may suddenly occur at the time of rupture of 
the membranes. Death of the fmtus predisposes 
to prolapse of the arm, inasmuch as the normal 
attitude may be lost. Prolapse of the arm does 
not necessarily interfere with the progress of 
labour, though it may in some cases. The 
posterior part of the pelvis aflbrds the most 
available space, and is therefore the most favour- 
able position for the prolapsed limb. I f the arm 
becomes prolapsed in front of the head it is more 
likely to cause the head to be w edged into the 
brim of the pelvis. Further progress of tlie 
head is thus prevented, and the prolapsed arm 
may be damaged or even fractured. The diag- 
nosis of the condition is readily made, and by 
carefid examination of the head it is not difficult 
to decide which arm is prolapsed. 

The treatment consists in pushing up the arm, 
if this is possible, special care being taken to 
press the arm towards the ventral aspect of the 
child. Failing this, perform internal version. 
If the head has passed the pelvic brim, and is 
lying in the cavity of the pelvis, leave the case 
to nature, as delivery may follow without inter- 
ference. If delay occurs at this stage it is best 
to complete the delivery with forceps, taking 
special care to avoid damaging the prolapsed 
extremity during the application of the blades. 

C. Dorsal Displacement of the Arm 

This is a rare complication of pelvic presenta- 
tions, and occurs still less frequently in some 
cases where the vertex presents. In pelvic 
presentations this displacement may be caused 
by injudicious attempts to rotate the body of 
the child during the delivery of the trunk, or it 
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may occur in the absence of any manipulations, 
in which case it is due to failure of the arm 
following the rotation of the trunk. The fore- 
arm of the child in this way comes to lie behind 
the nape of the neck, and interferes with the 
descent of the after-coming head through the 
pelvic brim. The treatment consists in attempt- 
ing to rotate the body of the child in the opposite 
direction to that which caused the displacement, 
then seizing the forearm, and bringing it down 
over the front of the chest. Where the displace- 
ment occurs as a complication of vertex presenta- 
tions, the projection caused by the arm interferes 
with the descent of the head through the cavity 
of the pelvis. Diagnosis is often very difficult. 
It may sometimes be possible to feel the arm 
above the pubes, but in other cases the delay in 
descent of the head can only be explained by 
passing the hand up past the head and ascertain- 
ing the position of the arm. Having found this 
condition, the best means of treatment is to 
perform internal version. 

I). Prolapse of Foot 

This is a frequent occurrence in case of pelvic 
presentations, and may be artificially produced 
when version has })een performed. These will 
not be discussed now. The cases of prolapse of 
the lower extremity which may be considered 
as an accidental complication are those in which 
the foot is prolapsed by the side of the head. 
The causes are similar to those already described 
as giving rise to prolapse of the arm, being espe- 
cially frc(pient in dead and premature children. 
Where the condition is found associated with 
vertex presentations an attempt may be made to 
push upwards the limb, and to press the head 
down into the pelvis. Failing this, it is best to 
pull one foot, and at the same time press the 
head upwards toward the fundus, in this way 
producing a footling presentation. 

Injuries to the Fcetus during Labour. — It 
will be convenient here to consider the numerous 
injuries to which the fmtus is exposed during the 
course of delivery. The majority of these occur 
in connection with pelvic presentations, especially 
where pelvic contraction is present in the same 
patient. Wherever labour is obstructed by ab- 
normal conditions of the fou'tus or of the pelvis, 
the delicate tissues of the fmtus are liable to 
sutler injury. 

In breech presentations, injury to the vessels 
and soft parts about the groin and damage to 
the external genital organs may residt from 
traction with the fillet and blunt hook : — Hiemor- 
rhage into the liver, spleen, or around the kidneys 
may be caused by forcible traction on trunk ; 
fracture of femur or humerus may be due to 
attempts to bring down a leg or arm ; fracture 
of clavicle may arise from the same cause ; bruis- 
ing of the muscles of the spine and back of the 
neck from traction on the legs and over the 
shoulders ; htemorrhage into the sterno-mastoid 


muscle is also caused by traction over shoulders ; 
injury to the articulation of the lower jaw from 
traction by means of the finger on the lower jaw. 
Dislocations are rare. 

In face presentations, damage to the eyes 
may result from want of care in making a 
vaginal examination. Injury to the muscles 
and soft structures of the neck may be caused 
by extraction with forceps in mento-posterior 
positions. 

In vertex presentations, bruising and luemor- 
rliage into the brain or beneath the dura mater 
may result from ditlicult forceps deliveries. 
Fracture of the cranial bones may be produced 
by precipitate labour. In cases of contracted 
pelvis, grooving and indentations of the scalp 
and cranial bones may be seen with or without 
luemoiThage beneath the pericranium or within 
the skull. Paralysis of the facial nerve may be 
due to forceps delivery in vertex presentations. 
The paralysis usually disappears shortly after 
labour. 

StiH-Hirth . — By still-birth is understood that 
condition in which the child after birth does 
not show the ordinary signs of life, but at the 
same time the signs of life may return (dther 
permanently or for a time if suitable treatment 
is employed. Cases in which intra-uterine death 
has occurred during pregnancy from various 
causes are not included under this title. Under 
normal circumstances, at the moment of birth 
the fmtus enjoys a condition of apneea. Very 
soon — within a minute or two — a sense of want 
of oxygen is experienced, wdiich acts as a 
stimulus to the medullary centre, and respira- 
tory movements are initiated. The alteration 
in the surrounding medium may also act as a 
peripheral stimulus to the respiratory centre in 
the medulla. Any condition which interferes 
with the supply of oxygen to the foetus during 
labour, and anything that prevents the entrance 
of air into the lungs, when the pulmonary 
circulation is established after the birth of the 
child, causes asphyxia to supervene, and the 
child is then said to be still-born. The onset 
of asphyxia is accompanied by expansion of the 
thorax, with opening up of the pulmonary 
circulation in the fcetus ; this is followed by 
the inspiration of any media which happen to 
surround the child at the time. If it occurs 
while the head still lies in the cavity of the 
pelvis, even though it may be possible for some 
air to find its way into the lungs, liquor amnii 
mixed with mucus, hairs, etc., may be drawn 
into the lungs, and oxygenation of the fmtal 
blood will be interfered with. With the open- 
ing up of the pulmonary circulation, less blood 
passes along the umbilical arteries to the 
placenta, and as a consequence the centres in 
the medulla become less well supplied with 
blocxi, and their irritability is diminished. The 
respiratory movements gradually cease, and 
asphyxia results. In other cases asphyxia is 
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caused by prolonged pressure on the head, 
frequently produced by forceps, causing injury 
to the centres in the medulla, or causing 
hsemorrhages into the brain or beneath the 
dura mater. 

The causes of still-birth comprise, first, those 
conditions in which the supply of oxygenated 
blood from the mother to the fcetus is inter- 
fered with ; among these may be mentioned 
pressure on the cord in breech presentations, 
where the after-coming head is delayed, and 
compression of the cord where it is prolapsed 
or coiled round the foetus ; second, those cases 
in which the mother’s condition during labour 
becomes very grave, cither as a result of severe 
ante-partum hjemorrhagc, eclamptic convulsions 
occurring during labour, or exhaustion of the 
mother from prolonged labour ; third, those cases 
in which there is direct injury to the centres in 
the brain from prolonged pressure, as in cases 
of forceps delivery in case of difficult vertex 
presentations, or in case of prolonged traction 
where the after-coming head is delayed. 

The signs of still-birth depend on the degree 
of asphyxia. For the characteristic signs and 
special treatment of asphyxia livida and pallida 
the reader is referred to the special article on 
this subject. Asphyxia (Resuscitation)^ vol. i. 
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Definition. — When the placenta is not dis- 
charged from the genital canal within a certain 
period following the birth of the child, it is said 
to be retaiusd. The duration of the tliird stage 
of labour is, however, subject to such wide varia- 
tions in normal cases that any definition of “reten- 
tion ” must of necessity be more or less arbitrary. 
From the Strasburg Maternity 100 cases have 
recently been reported in which the separation 
and expulsion of the placenta were left entirely 
to nature, and in 44 of these cases the third 
stage occupied an hour or less ; in only 80 cases 
was it concluded within three hours ; in the 
remaining 20 cases it occupied various longer 
periods up to twelve hours. Ahlfeld states 
that if the expulsion of the placenta is left 
entirely to nature, in only 5 to 8 cases per 1000 
does retention occur. Strictly speaking, reten- 
tion of the placenta ought, therefore, to be a 
rare complication of labour. The tendency of 
modern practice, however, is, and has been for 
some time, to shorten the natural duration of 
the third stage by assisting the expulsion of the 
placenta by compression and manipulation of 


the uterus, while, if the placenta is not delivered 
within an hour, the case is regarded as one 
requiring more active interference on the part 
of the medical attendant. Retention of the 
placenta as thus understood has consequently 
become one of the most frequent complica- 
tions of labour with which we have to deal. 
But it should be clearly understood that 
delay is the only fault in a large number of 
such cases. 

Varieties. — There are two stages in the 
normal process of expulsion of the placenta : A, 
its separation from tlie uterine wall and passage 
into the lower uterine segment and cervix ; B, 
its expulsion from the body through the vagina 
and vulva. In cases left entirely to nature it is 
found that stage A (stage of separation) seldom 
occupies more than fifteen to twenty minutes ; 
while stage B (stage of expulsion) is usually 
very much longer. It follows from this that a 
retained placenta may lie. A, in the uterine 
cavity (i.e. above the retraction ring) ; B, in the 
lower uterine segment and cervix, or in the 
vagina. Since the expulsion stage is naturally 
much longer than tlie separation stage, it follows 
that the placenta will be oftener found retained 
in the cervix or vagina than in the uterus. The 
cause of retention in the uterus is always non- 
separation of the placenta, either complete or 
partial ; the causes of retention in the cervix or 
vagina are (1) non-separation of the membranes, 
(2) deficiency of the expulsive forces. The 
frecpiency of the two varieties (A and B) is 
ill inverse ratio to their importance : retention 
in the uterus is relatively rare, but of major 
importance ; retention in the vagina is relatively 
frequent, but of minor importance. 

A. Retention in the Uterus ; Retention 
with Non -Separation either complete or 
PARTIAL. — ^This is due to some hitch in the 
normal process of separation of the placenta. 
As a rule, eitlier uterine contraction and retrac- 
tion are incomplete, or they are unable to effect 
separation owing to the abnormal firmness of 
the j)lacental attachments. The former is well 
designated simple retention in the nterns,’’ and 
is dependent upon some degree of uterine 
inertia ; the latter is the condition known as 
“ morbid adhesion of the placenta These two 
are the commonest varieties of retention of the 
placenta in the uterus. A much rarer variety 
is that dependent upon spasmodic contraction of 
the uterus^ or, as it is usually called, “ hour-ylass 
co7it7'actlon.” In this curious condition there 
are two factors — (1) non-separation (complete or 
partial) of the placenta ; (2) spasmodic closure 
of the lower part of the uterine cavity. An- 
other rare condition is retention in the uterus 
from the mechanical obstacle offered by a fibroid 
tumour occupying the lower part of the uterine 
cavity. These four varieties of retention in the 
uterus must now be noticed in detail. 

I. Simple Retention in the Uterus. — This con- 
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dition is not truly pathological at all ; the 
placenta would probably, in all such cases, be 
expelled spontaneously if only sufficient time 
were allowed. As already stated, however, 
modern practice authorises the removal of the 
placenta by artificial means if its delivery is 
delayed beyond an hour ; hence the frequency 
of simple retention. Cases are recorded where 
the placenta has been expelled spontaneously 
several days, or even a week, after the birth of 
the child, without any untoward result to the 
mother. Two clear risks attend prolonged 
retention — (1) the risk of hyomorrhage ; (2) the 
risk of decomposition of the placental tissue. 
As long as the placenta remains completely 
undetached there will be no haemorrhage, 
because no uterine vessel has been laid open. 
Should any part, however, become detached, 
serious bleeding may occur from the denuded 
part of the uterine wall, and interference may 
become urgently required at very short notice. 
Decomposition of the placental tissue would not 
occur if atmospheric organisms could be rigidly 
exchided from the genital tract ; but as this is 
impracticable, dead organic matter in the uterine 
cavity is rightly regarded as a source of grave 
danger. On the other hand, manual removal of 
the placenta under antiseptic methods introduces 
no additional risk, while at the same time it 
relieves the patient from the dangers mentioned. 
Non-appearance of the placenta within an hour 
after the birth of the child is therefore an 
indication for interference on the part of the 
medical attendant. If there is unusual bleeding, 
the placenta has been partially detached ; if 
not, the placental attachments have been un- 
disturbed. Serious lueniorrhage is, however, 
unusual in this form of retention. On passing 
the fingers into the uterine cavity the detach- 
ment of the placenta can be effected with great 
ease, and herein lies the diagnostic distinction 
between this form of retention and that next to 
be described. 

II. Morhid Adhesion of the Placenta. — It is 
obvious that the pathological lesion which 
determines this condition must lie in the stratum 
through which the line of cleavage passes in the 
normal process of separation, i.e. in the am- 
pullary layer of the decidua serotina. It is a 
fact not very creditable to obstetrics that the 
precise nature of these changes has never been 
determined. The (piestion can only be profit- 
ably studied in the placenta in sitn^ i.e. before 
the morbid attachments have been destroyed, 
and, of course, opportunities of obtaining a 
uterus with an undetached adherent placenta 
must be extremely rare. It is easy to surmise 
than an inflammatory process attacks the sero- 
tina, rendering it thicker, denser, and tougher 
than usual ; but there is no actual evidence that 
such a change ever occurs in the decidua, and it 
is better to admit that the causes are entirely 
unknown. The morbid condition, whatever it 


may be, rarely involves the entire placenta ; 
some portion of it is usually separated by the 
normal process, while the affected part remains 
attached. The result is that smart haemorrhage 
occurs from the stripped part of the placental 
site, although at the same time the uterus 
may feel hard and firmly retracted. While 
the placenta remains wholly or partly in the 
uterine cavity complete retraction is impos- 
sible, and for the closure of the uterine 
sinuses it is essential that complete retraction 
should occur. We find this condition is usually 
indicated, therefore, by hmmorrhage, while the 
uterus remains large and is fairly well retracted ; 
it is thus readily distinguished from hiemorrhage 
due to uterine inertia. Haemorrhage is almost 
invariable with morbid adhesion of the placenta, 
because the adhesion is practically never uni- 
versal, but affects portions of the placenta only. 
If universal adhesion be present there is, of 
course, no haemorrhage. Neither is there ex- 
ternal bleeding in the rare cases in which the 
circumference of the placenta is adherent while 
the central part becomes detached ; a large 
retro-placental haiinatoma may then be formed. 
Sometimes the membranes as well as the placenta 
are adherent. 

The diat/nosis of this condition depends upon 
the recognition by the fingers of the morbid 
adhesions. Firm, dense bands and strings are 
found uniting the placenta with the uterus ; 
these usually have to be torn through with 
the fingers or finger-nails, as they are so 
firmly united to the uterine wall. Sometimes 
portions of placental tissue cannot be removed 
at all, and must be left to break down and 
become discharged with the lochia. Cases have 
been recorded (Morgagni, Tarnier) where scissors 
have been rc(|uired to cut through bands of 
unusual strength. 

The treatment is to receive the placenta 
without delay. The method of removing the 
retained placenta will be dealt with in the last 
paragraph of this article. 

III. Sjmsmodic Contraction of the Interns . — 
The absurd and meaningless name which is 
still usually applied to this condition is ^^hour- 
glass contraction of the uterus^ a name supposed 
to indicate the peculiar alteration in the shape 
of the organ which was supposed to be induced 
by it. The original diagrams are still faithfully 
copied into obstetric text-books, although they 
represent, not the condition actually found, 
but the theory by which their author sought 
to account for what he found. It is essentially 
a deviation from the normal processes of retrac- 
tion and contraction of the uterine muscle which 
obtains during the third stage of labour. \ 
transverse zone of spasmodic contraction occurs, 
usually just above the retraction ring, which 
narrows the cavity so much that it may be 
impossible to pass the finger through it, and 
the cord may be tightly gripped. Very rarely 
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the entire organ is affected, and the whole uterus 
so firmly closed that nothing can enter it, even 
under anaesthesia. Reliable observers have stated 
that sometimes the cervix itself becomes closed 
by spasmodic contraction ; but this appears to 
be rare, and is prhnd facie improbable. More 
commonly a transverse zone is alone affected ; 
the placenta lies above it, and may be separ- 
ated by the normal process of retraction in the 
uterus above the zone of spasm. Its expulsion 
is, however, prevented by the narrowing of the 
canal, and free bleeding consequently occurs. 
The condition is not usually recognised by ab- 
dominal examination, but on passing the fingers 
through the cervix they encounter the obstruc- 
tion formed by the narrowed part of the uterine 
cavity. Sometimes a portion of the placenta 
is caught in the constriction, and the cord can 
always be felt passing througli it. 

Of the causes of this condition nothing is 
known. It is certainly not due, as was once 
supposed, to the exhibition of ergot during 
labour, for in most of the recorded cases no 
ergot had been previously given. Ahlfeld is 
probably right in regarding it as due to irrita- 
bility of the uterine muscle when more or 
less exhausted by labour, and he considers 
that too early and too vigorous attempts to 
express the placenta are the commonest exciting 
cause. 

The treatment is to dilate the constriction 
and remove tlie placenta if the amount of 
bleeding is serious : if there is little or no 
bleeding the uterus may be allowed a few 
hours’ rest, when the spasm will pass away, 
and the placenta will then probably be spon- 
taneously expelled. Usually the amount of 
bleeding is too great to allow of the expectant 
treatment being adopted. Even under anfcs- 
thesia great difficulty may be experienced in 
dilating the constriction, and the removal of 
the placenta may have to be effected piecemeal, 
as only one or two fingers can be passed up to 
the fundus. Once the placenta is removed the 
uterus usually retracts firmly, and there is no 
more hfemorrhage. 

IV. Retention in a Fiijvoid Uterm. — An in- 
teresting example of this rare condition has 
been recorded by Dr Haultaind in which, after 
a miscarriage, the placenta was retained, and 
all attempts to remove it failed owing to the 
insuperable obstacle offered by a fibroid in the 
lower uterine segment. It had to be left, and 
the patient died of septiciemia from placental 
decomposition. 

Retention of Fragments of Placenta or 
Membrane. — ^If a small portion only of a 
placenta is morbidly adherent, while the attach- 
ments of the remainder are healthy, the non- 
adherent part may be expelled by the uterine 
contractions, leaving the adherent part in situ. 
Occasionally the entire chorion may be thus 
^ Allbutt and Playfair, System of Oyn/ecology , p. 592. 


left in the uterus, being torn off round the 
placental margin ; the amnion generally goes 
with the placenta, as it is much tougher than 
the chorion, and less firmly united to that 
membrane than to the umbilical cord. Por- 
tions of the chorion may be thus retained. 
The decidua is so thin and friable that it is 
probably seldom expelled entire, but its re- 
tention is of no importance. Outlying portions 
of placental tissue {placenta snccentmnata) when 
present are, of course, often retained either by 
morbid adhesion or simple non-detachment. 

Diar/nosis. — If the portion of retained pla- 
centa or membrane be not very largo, and if in 
addition uterine contraction and retraction are 
efficient, there may be no immediate hsemor- 
rhage, and the fact of tlieir retention may then 
be overlooked. Later on, in the puerperiurn 
more or less severe secondary Inernorrhage will 
occur during their separation. A minute ex- 
amination of the wdiole afterbirth ought always 
to reveal the occurrence of retention of frag- 
ments ; this is comparatively easily seen in the 
case of a portion of the placenta, but not so 
easy if a succenturiate placenta or a piece of 
chorion bt' retained. Excessive bleeding from 
a contracted uterus after the delivery of the 
afterbirth depends either upon lacerations or 
upon retention of fragments, but only by pass- 
ing the fingers into the uterus can it be 
definitely settled that there are retained portions 
present. 

Treatment. — Retained placental fragments 
must always be sought for at once and removed j 
in the case of the chorion, the subsequent risks 
— secondary hcemorrhage and decomposition of 
lochia — are much k'ss. Small fragments of 
chorion may therefore be allowed to remain ; but 
if a piece of any considerable size be retained, 
it should be sought for and removed in like 
manner. 

B. Retention in the Cervix or Vagina ; 
Retention of a Detached Placenta. — This 
condition is very frequent, and of comparatively 
little importance, as it docs not occasion much 
hfemorrliage. It may be due to deficiency of 
the expulsive force.s, when expression suffices to 
deliver it ; or it may be due to morbid adhesion 
of the membranes (P^ig. 56), when digital re- 
moval is called for. The fact that the placenta 
is not retained in the uterus may be noticed by 
observing tlie size and position of the uterine 
body. When the placenta leaves it an obvious 
diminution occurs in its size ; while, as Varnier 
has pointed out, the level of the fundus often 
rises a little when the placenta lies below it, 
thus preventing the uterus from sinking into 
the pelvis (see Figs, on pp. 167, 168). Jf the 
condition be not recognised on abdominal ex- 
amination, the finger passed into the vagina will 
at once feel the placenta bulging through the 
external os, or perhaps lying free in the vaginal 
canal. 
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Mkthod of Removing a Placenta retained 
IN THE Uterus. — When the fingers must, for 
any reason, be passed into the parturient uterus, 



Fig. 56.— DU, adherent decidua; Oi, os internum; Oe, os ex- 
ternum; PI, placenta; Ca, blood -clot ; M, M, foetal mem- 
branes detached. 

the strictest antiseptic precautions are required ; 
it is unnecessary to enumerate them here ; the 
reader will find them set forth in the section on 
the management of labour. In removing an un- 
detached placenta, the natural process should, 
as far as possible, be closely followed — i,e. first, 
the placenta should bo completely detached 
from the uterine wall ; and second, it should be 
expressed or withdrawn from the body. Unless 
detachment is completed before the removal of 
the organ is begun, fragments or larger portions 
of placental tissue will remain attached, and the 
complete evacuation of the uterus thus rendered 
more difficult. 

The entire hand having been passed into the 
vagina under amesthesia, the fingers first seek 
the lower edge of the placenta, and if no abnor- 
mality exists in the placental attachments, these 
are very readily torn through by sweeping the 
finger between the placenta and the uterine 
wall. One hand upon the uterus steadies it 
while the fingers gradually pass upwards to the 
fundus or across it, where the opposite placental 


edge is r(*Mehed. Outlying lateral portions have 
then to be dealt witii, and not until it is clear 
that the placenta lies quite free in the uterine 
cavity slionld its removal be commenced. It 
may then lie withdrawn by the fingers into the 
vagina, or preferably the hand may be removed 
and the placenta delivered by expression. It is 
not necessary, in most cases, to detach the mem- 
branes with the fingers ; they are peeled off when 
the placenta passes into the vagina, just as in 
the natural process of delivery of the afterbirth. 

Difficulty in detaching the placenta may arise 
from morbid adhesions at the placental site, 
or from constriction of the lower part of the 
uterine cavity due to muscular spasm or to an 
encroaching fibroid tumour. Morbid adhesions 
can generally be broken through with the aid 
of the finger-nail, but much time and patience 
may be required for the task. Cutting instru- 
ments, such as scissors or the curette, should 
not bo employed ; it is better to leave small 
portions of placental tissue in the uterus than 
to run the risk of injuring the uterine wall. 
Adherent membrane may be even more trouble- 
some than adherent placenta, but, fortunately, 
there is less risk in leaving it. Constrictions 
often cause very great difficulty, as it is unsafe 
to use any form of mechanical dilator. 

A good deal of bleeding always attends the 
artificial separation of the placenta, because re- 
traction is impeded by the fact that the fingers 
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as well as the whole placenta are in the uterine 
cavity during the process. When the cavity is 
completely evacuated retraction usually follows, 
and the bleeding then ceases. A hot antiseptic 
intra-uterine douche should always be given 
afterwards, and massage practised through the 
abdominal wall, till all relaxation of the uterus 
has been overcome. 
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I. Primary Post-partum Haemorrhage 

Primary post-partum haemorrhage is the term 
applied to haemorrhage occurring at any time 
within six hours after the birth of a child. It is 
one of the commonest accidents met wuth in mid- 
wifery. It occurs in two distinct varieties : — 

A. Traumatic ha3morrhage. 

B. Atonic luemorrhage. 

Traumatic HaEaMorrhage 

Traumatic haemorrhage is the term applied 
to haemorrhage due to laceration of any part of 
the genital tract, the result of direct or indirect 
violence. Bleeding due to rupture of the uterus 
is not, however, included under this head, as in 
the majority of cases of rupture luemorrhage is 
only one of several symptoms, and consecpiently 
is better dealt with under the head of Rupture 
of the Uterus. 

Varieties. — Two varieties of traumatic haemor- 
rhage are met with : — 

1. External traumatic haemorrhage. 

2. Internal traumatic haemorrhage. 

I. External Traumatic Haemorrhage. — Ex- 
ternal traumatic haemorrhage, in which the 
blood escapes externally, is very much the more 
common of the two forms. 

Etiology . — External haemorrhage may result 
from lacerations occurring about the clitoris, 
perineum, or cervix, during the expulsion of 
the child. Perineal lacerations very rarely 
bleed to an extent sufficient to justify the name 
of haemorrhage. 

Symptoms. — The symptom of the case is 
haemorrhage of a varying degree, which is not 
affected by the contractions of the uterus. 

Diagnosis. — External traumatic haemorrhage 
has to be distinguished from atonic haemorrhage, 
that is, from haemorrhage due to failure of the 
uterus to contract. Practically, we find that 
as a rule we commence to treat all cases as if 
they were atonic haemorrhage, and that it is 
owing to various points which are determined 
during this treatment that we make the diag- 
nosis of traumatic haemorrhage. The first of 
these points is that the bleeding is found to be 
unaffected by the contractions of the uterus, 
the patient bleeding as rapidly when the uterus 

^ For accidental and unavoidable hsemorrhage during 
labour, see “Pregnancy, Hicmorrhage during.” 


is contracted as when it is lax. The second is 
that while we are douching out the vagina or 
uterus with a double-channel catheter — Boze- 
mann's — we notice that though blood is coming 
from the vulva, the fluid which is returning 
through the catheter is colourless. If the 
hiemorrhage is coming from a laceration of the 
clitoris or perineum, this latter fact is noticed 
when the nozzle of the catheter is in the vagina ; 
if from the cervix, when the nozzle is in the 
uterus. As soon as we have in this manner 
roughly localised the site of the hiemorrhage, 
by carefully examining it the exact bleeding 
spot can be found. 

Treatment . — If the haiinorrhage is found to 
come from a laceration of the clitoris, the 
easiest and most effective method of checking it 
is to pass a silk suture deeply below both ends 
of the laceration with a small curved needle. 
These sutures, which may if necessary be passed 
right down to the bone, are then tied tightly, 
and as a rule the hmmorrhage immediately 
ceases. If the tear is of great length, a third 
suture may be passed between the other two. 
These sutures are removed on the eighth day. 
Occasionally bleeding follows their removal, but 
if so, it can always be checked by means of a 
firm compress applied for a few hours. 

If the hiemorrhage is coming from the peri- 
neum, it will be checked by the ordinary 
sutures which are inserted to bring together the 
lacerated perineal body. 

Haemorrhage coming from a cervical laceration 
is the most troublesome to check on account of 
the difficulty of exposing the laceration. If we 
have an American bullet-forceps or any form of 
volsella at hand, the cervix is drawn down by 
means of them. If, however, as frequently 
happens, we have not a volsella, an extemporised 
form of cervical tractor can be made in the 
following manner : — Thread a small curved 
needle with a long ligature of No. 8 or No. 10 
silk. Pass two fingers of the left hand into 
the vagina to touch the most prominent portion 
of the cervix. Introduce the needle — held in a 
needle-holder — into the vagina under cover of 
the fingers of the left hand, and pass it through 
the cervix. The ends of the ligature are then 
knotted together, and by traction upon them 
the cervix can be exposed. The descent of the 
cervix will be very much facilitated by firm 
suprapubic pressure upon the fundus. As soon 
as the source of the luemorrhag-e has been ex- 
posed, the latter is checked either by the 
ligation of a spouting vessel or by the suturing 
of a laceration. If the site of the Inemorrhage 
cannot be found, the bleeding can be stopped 
by plugging the utero-vaginal canal with iodo- 
form gauze. Cervical sutures are to be removed 
on the eighth day, unless they have also been 
inserted with the object of bringing together the 
edges of a laceration ; in such a case they may 
be left in situ until the fourteenth day. 
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Prognosis . — The prognosis of external trau- 
matic hjcmorrhage is always good unless the 
case is either neglected or improperly treated. 
It is especially bad in cases of low insertion of 
the placenta, owing to the proximity of the 
uterine sinuses to the laceration. 

2. Internal Traumatic Hakmorrhace. — 
Internal traumatic haemorrhage is the term 
applied to traumatic hicmorrhage in which the 
blood instead of escaping externally flows into 
the perivaginal or porivulvar tissues. If this 
occurs, a hoematoma forms of varying size, and 
from this the condition has been given the name 
of hcEmatorna vel thrombus vaginae et vidv(je. It 
is said to be one of the rarest accidents in mid- 
wifery. 

Frequency . — Internal traumatic hajinorrhage 
sufficient in amount to require treatment is a 
very rare occurrence. Statistics of its relative 
frequency are difficult to obtain. Winckel 
estimates its frc(|uency at 1 in 1000, Hugen- 
berger at 11 in 14,000. At the Rotunda 
Hospital there were 6 cases in 13,549 deliveries. 

JEtiology . — The direct cause of the condition 
is the rupture of a vein in the tissue beneath 
the lowest part of the vaginal wall, more rarely 
beneath the vulvar mucous membrane (Winckel). 
The cause of the rupture is to be sometimes 
found in great stretching of the vaginal walls, 
especially when very rapidly accomplished ; in 
the existence of vulvo-vaginal varices ; or as 
the result of subsequent sloughing of the coats 
of a blood-vessel the result of long-continued 
pressure. However, in the majority of cases 
of this condition no assignable cause can be 
found. In such cases the rupture of the vessel 
may have been due to a pre-existing abnormal 
thinness of its coats, or to the gliding of the 
vaginal wall as it is drawn upwards during 
labour over the deeper structures — a gliding 
which may be associated with laceration of a 
vessel (Ferret). A strong predisposing element 
to rupture, which is present in all labours, is the 
obstruction to the venous return which occurs 
during the descent of the head, and which tends 
to produce thinning of the w'alls of the veins by 
over-distension. 

Pathological Anatomy . — These haemorrhages 
may occur either below or above the pelvic 
diaphragm, and consequently can be divided 
into infrafascial and suprafascial. Infrafascial 
hsematomata usually form, as has been said, at 
one or other side of the lower portion of the 
vaginal canal. If they form externally they are 
most frequently situated in the labia majora, 
more rarely in the labia minora, or in the re- 
mains of the hymen or perina3um. Usually a 
well-defined tumour results, varying in size from 
that of a hen’s egg to that of a fmtal head. In 
some cases the haimorrhage may extend in all 
directions, surround the whole vulva and vagina, 
and extend downwards upon the thighs. Some- 
times, as the result of perforation of the pelvic 
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fascia from sloughing, such haemorrhage may 
extend upwards, as in suprafascial hsemato- 
mata. Primary suprafascial hsematomata are 
very rare. If a vessel ruptures in this region 
blood may collect round the upper part of the 
vagina, and then extend upwards in all direc- 
tions beneath the peritoneum, reaching the 
kidneys behind, the level of the umbilicus in 
front, and the iliac crests laterally. 

Symptoms . — A hjcmatoma may form during 
delivery ; but, as will readily be understood, 
although the vessel may be torn prior to the 
expulsion of the child, the pressure of the head 
will most usually prevent the escape of blood 
until after that event. Whether the child has 
been expelled or not, the first symptom of 
the condition is intense pain, associated with 
swelling in the neighbourhood of the ruptured 
vessel. In a short time a small tumour forms, 
elastic to the touch and of a blue colour, and 
gradually increases in size. If the haunorrhage 
contiiiucis and the case is not treated, this tumour 
may rupture and the bleeding become external. 
At the same time, the patient becomes collapsed 
and anamic in proportion to the amount of 
blood lost. 

Terminations. ■— Internal traumatic haemor- 
rhage, if allowed to remain untreated, may 
terminate in one of the following ways : — 

(1) The tumour may rupture, and free ex- 
ternal hiemorrhage result which may or may not 
prove fatal. 

(2) The luemorrhage may extend intersti- 
tially — upwards towards the abdomen, or down- 
wards towards the perineum — according as the 
ruptured vessel is above or below the pelvic 
fascia. The patient may thus bleed to death 
into her subcutaneous tissue. 

(3) The tumour, if small, may be absorbed 
aseptically. 

(4) Suppuration or decomposition of the 
contents of the tumour may occur. 

Treatment. — If the condition is recognised 
before the birth of the child, the latter should 
be delivered immediately. If the amount of 
effused blood is still small, the forceps can be 
applied in the ordinary manner. If, however, 
the size of the tumour is so great as to obstruct 
delivery, its walls must be incised, its contents 
turned out, a piece of iodoform gauze placed 
over the opening, and the child delivered as 
quickly as possible. If the tumour has not 
been incised, and it increases slowly in size after 
delivery, the effects of firm pressure upon it may 
be tried ; if this fails, or if the inerease in size 
has been very rapid, it will be necessary to incise 
its wall and turn out the contents. In any case 
in which incision is practised, and the cavity is 
of large size, the latter should be douched out 
and then firmly plugged with iodoform gauze. 
This plugging is changed every day until the 
cavity is obliterated. If the latter was found 
to be of small size on opening it, deep sutures 

17 
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passed beneath it, so as to bring its walls to- 
gether when they are tied, will be found to be as 
satisfactory as, and less troublesome treatment 
than, the plug. 

If the tumour is of small size, it may be left 
to absorb. Suppuration should never occur; 
if it does, the abscess must be opened at the 
spot at which it points, the pus evacuated, and 
the cavity plugged with iodoform gauze. 

Prognosis . — The prognosis depends upon the 
treatment adopted and on the situation of the 
haemorrhage. Suprafascial bleeding is very 
much more dangerous than is infrafascial, on 
account of the difficulty of checking it if it does 
not cease of its own accord. In either case the 
patient may die of haemorrhage or sepsis. In 
the common form of hacmatoma, neither should 
occur if the case is properly treated. 

Atonic Hemorrhage 

Atonic post-partum haemorrhage is the term 
applied to hiemorrhage due to the failure of the 
uterus to contract. Loss of blood occurs to a 
very slight extent in almost all cases of labour, 
as it is impossible for the placenta to be detached 
and expelled without such an occurrence. It is 
only when the amount lost becomes excessive 
that the term post-partum hiemorrhage can be 
applied to it. The average amount of blood 
lost, taking clots and fluid blood together, is 
four ounces before the placenta is delivered, and 
six ounces with the placenta and membranes 
(Dakin). According to Winckel, as soon as 
the patient has lost from 400 to 500 grams 
(fourteen to seventeen ounces) of blood, active 
treatment with the object of preventing further 
loss must be commenced. 

Frequency. — The frequency of atonic post- 
partum haemorrhage depends entirely upon 
what amount of haemorrhage we consider can 
be called post-partum luemorrhage. In the 
Rotunda Hospital, amongst 13,549 confinements 
there were 167 which required some form of 
treatment more radical than the massage of the 
fundus and the administration of ergot — that is, 
one case in 81 T3. Amongst these a few cases 
of traumatic haemorrhage are included. 

jEtiology. — Before starting to discuss the 
causes of atonic post-partum hicmorrhage it is 
well to understand the factors which normally 
prevent its occurrence, as by so doing its 
aetiology will be rendered more obvious. The 
haemorrhage which occurs during the detach- 
ment and expulsion of the placenta is nor- 
mally checked by the united action of three 
factors : — 

(1) The Contraction of the Muscular Coat of 
the Uterus. — The contractions of the muscular 
coat of the uterus bring about a temporary 
cessation of haemorrhage during their occur- 
rence. Each fibre of the uterus diminishes in 
length, and as a result tlie whole organ be- 
comes almost as firm and hard as a billiard ball, 


and all the supplying arteries are compressed. 
As soon as the contraction passes oft' — and it only 
lasts a very short time — the uterine fibres return 
to their original length, the compression of the 
vessels ceases, and the htemorrhage would re- 
commence if another factor quite distinct from, 
but in a manner dependent on, the contraction 
was not also occurring. This factor, which is 
the most potent agent in causing the permanent 
cessation of the luemorrhage, is the retraction 
of the uterine muscle fibres. 

(2) The Retraction of the Uterine Muscle 
Fibres. — By the retraction of the uterine muscle 
fibres is meant a process which implies a per- 
manent change in the relationship of the fibres 
to one another. During every contraction not 
only does each fibre shorten, but it becomes 
drawn upwards a very minute distance towards 
the fundus, i.e. it retracts. As a consequence, 
fibres which at the commencement of a con- 
traction were end to end, at the completion of 
the contraction may have their ends overlapping 
one another, and after a few more contractions 
may have come to lie parallel. This new 
position of the muscle fibre, brought about by 
its gradual retraction, is a persistent position. 
It brings about the progressive diminution in 
size of the uterus, which is reijuired to suit the 
diminution in the uterine contents as the fmtus 
is expelled during labour ; and, after delivery, 
it brings about a final reduction in size, which 
is sufficiently marked to cause a permanent 
kinking and compression of the placental vessels. 
Accordingly, retraction is the process to which 
the final and permanent checking of luemorrhage 
is due ; but it must also be remembered that 
retraction itself is due to the occurrence of 
contraction. Contraction alone is not sufficient 
to check hiemorrhage permanently, but it is 
the means by which a permanent check is 
provided. 

(3) The Clotting which occurs in the Mouths 
of the Vessels. — The clotting which occurs in 
the mouths of the vessels is so unimportant a 
factor in the checking of luemorrhage that it 
may be almost neglected. It may be the direct 
cause of the cessation of heemorrhage in a few 
very small vessels, hut it will probably be more 
correct to consider its occurrence as being the 
result of the luemorrhage ceasing rather than as 
a cause of its doing so. 

The above are the normal agencies by which 
the occurrence of post-partum hremorrhage is 
prevented. Accordingly, we are now in a better 
position to understand what are the conditions 
which will favour the occurrence of luemorrhage. 
Speaking generally, the latter may be said to 
be anything which tends to prevent the due 
retraction of the uterine muscle fibres, either 
directly as a retained adherent placenta, or in- 
directly, by previ'nting contraction from taking 
place, as degeneration of the fibres from some 
pathological condition. 
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The following are the principal causes of 
post-partum ha)morrhage : — 

(1) Retained Placental Fragments, Mem- 
branes, or Blood -Clots. — Such a condition is 
generally due to bad management of the third 
stage. Fragments of placenta and membranes 
may, however, also be retained owing to their 
too firm adhesion to the uterine wall, the result 
of a former endometritis. 

(2) Uterine Inertia. — This may in turn be 
due to : (a) previous over-distension of the 
uterus, as in hydramnios twins ; (/>) metritis ; 
(c) prolonged labour ; (d) weak muscular de- 
velopment of the uterus ; (e) faulty shape of 
the uterus — maldevelopmcnt ; (/) tumours. 

(3) Precipitate Labour. — During a precipitate 
labour the uterus has not had time to undergo 
the normal amount of retraction, and conse- 
quently is not ready — so to speak — for the 
third stage. 

(4) Placenta Prsevia. — In this condition the 
luemorrhage results from a portion of the 
placenta being attached to the non-contractile 
lower uterine segment. 

(5) Tumours of the Uterus. — These, as well 
as causing uterine inertia, act by preventing the 
uniform retraction of the fibres. 

(6) Any Condition which Weakens the Patient. 
— Such are : (a) previous haemorrhages ; (h) 
any form of wasting disease. 

Biof/nosls . — The diagnosis of atonic haemor- 
rhage is made by finding haemorrhage coming 
from the interior of a non-contracted or badly 
contracted uterus. 

Treatment. — The treatment of post-partum 
hajmorrhage falls under two headings : — 

(i.) Prophylactic Treatment. 

(ii.) Curative Treatment. 

(i.) Prophylactic Treatment. — The prophy- 
lactic treatment of atonic luemorrhage consists 
ill the proper management of the third sbige. 
The writer considers this to be a point of so 
great importance that he offers no apologies for 
giving a brief account of it in this place. 

As soon as the child is born the patient is 
turned upon her back, and the doctor or nurse 
“ controls ’’ the fundus with one hand. To do 
this, the hand is placed horizontally over the 
fundus of the uterus with its ulnar border sunk 
down into the abdomen so as to touch tlie 
promontory of the sacrum. It is thus in a 
position to note tlie occurrence or cessation of 
uterine contractions, and during the latter to 
pnwent the accumulation of blood in the cavity 
by exerting firm pressure when necessary. If 
the bladder is full it ought to be emptied, as 
pressure over a distended bladder causes pain, 
and also makes the future expression of the 
placenta more difficult. Nothing further is 
done, if everything progresses in a normal 
manner, until the placenta has left the con- 
tractile part of the uterus. As soon as this 
occurs the placenta is expressed from the 


vagina by the “ Dublin method,” or, as it is 
more commonly, though incorrectly, termed. 
Credo’s method. As the placenta passes through 
the vulva it is seized in the hands and gently 
rotated, so as to twist the membranes into a 
rope, and thus bring them away entire. Any 
slight haemorrhage which may occur is checked 
by massage of the fundus and the administration 
of ergot. As soon as it has ceased the binder 
is firmly applied ; and, until the last pin which 
fastens it is in process of insertion, the control- 
ling hand should remain upon the fundus. 

If the third stage is correctly managed, the 
frequency of post-partum haemorrhage is reduced 
to a minimum. It is said that the number of 
cases of this form of luemorrhage which occur 
in a doctor’s practice are in inverse proportion 
to the skill with which he manages this critical 
period. 

(ii.) Curative Treatment. — The curative treat- 
ment of post-partum htemorrhage is most satis- 
factory, if it is intelligently carried out. It is 
essential to have a definite plan of action laid 
down in our minds which we know so thoroughly 
that we shall follow it mechanically. Such a 
plan should be graduated so as to commence 
with the mildest measures, and then pass on — 
if they fail — to others which will be more 
radical. The following is such a plan in the 
order that should be adopted, and presupposing 
that the failure of each measurii in turn recpiires 
the adoption of the subsequent one : — 

(1) If hfcmorrhage starts after the birth of 
the child which is not checked by massage of 
the fundus, ascertain whether the placenta is 
in the uterus or vagina. The signs which tell 
us that the placenta has left the uterus are : — 

(rt) The lengthening of the portion of cord 
which is outside the vulva. 

(6) The rising of the fundus upwards from 
a finger-breadth or two above the pelvic brim 
almost to the umbilicus. 

(c) The increased mobility of the body of the 
uterus owing to its upward displacement and 
consequent loss of support. 

If the placenta is in the uterus, try the 
effects of massage for a little longer. If this 
does not check the bleeding, or if the placenta 
was already in the vagina — 

(2) Express it by the Dublin method, if 
possible. To express the placenta, grasp the 
fundus with one or both hands during a pain, 
and press it downwards and backwards in the 
direction of the last piece of the sacrum. By 
this means the uterus is displaced downwards 
into the vagina, and the placenta driven out 
in front of it. Then stimulate the fundus to 
contract by friction and the administration of 
ergot. Up to three drachms of the liquid 
extract of ergot may be given by the mouth, 
but more certain and rapid in its action is 
the hypodermic administration of citrate of 
ergotinin. From to of a grain of the 
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latter may be injected. If this still fails to 
check the bleeding, or if the placenta could not 
be expressed at the start — 

(3) Place the patient in a cross-bed position, 
wash her externally, and douche the vagina 
with a solution of creolin (gss to a gallon), at 
a temperature of 110" to 120° F., having first 
passed a catheter, if this has not been done 
already. If the placenta is still in the uterus, 
remove it manually. The removal of a placenta 
is a comparatively simple operation as far as 
the operator is concerned, but it is by no means 
as straightforward for the patient. In the first 
place, it is rarely if ever possible to give an 
aneesthetic, and consequently the operation is 
attended wuth a considerable amount of pain. 
In the next place, it is an operation during tlie 
performance of which it is specially easy to 
inoculate the patient with septic infection, 
owing to the intimate relationship of the 
fingers to the uterine sinuses, while detaching 
the placenta. It is performed as follows : — The 
preliminary steps as described above having 
been carried out, the hand is introduced into 
the uterus, taking care to keep outside the 
membranes, at the same time applying firm 
counter-pressure over the fundus with the other 
hand. Feel for the edge of the placenta, and 
then with a to-aiid-fro sawing motion of the 
fingers separate it from the uterine wall, 
gradually working up from below. Endeavour 
if possible to detach it in one piece, and then, 
grasping it in the hand passed above it, draw 
it out. Then douche out the uterus thoroughly, 
and administer ergot as directed above. 

If the placenta has been previously removed 
by expression, and the vaginal douche fails to 
check the ha3morrhage, a hot uterine douche is 
given, creolin solution being used as before. 
If the bleeding still continues — 

(4) Compress the fundus firmly between the 
fingers of one hand in the anterior fornix and 
the other hand upon the abdominal wall, thus 
squeezing out any clots that may be retained, 
and then repeat the intra-uterine douche. 

(5) Introduce the hand into the uterus and 
remove any fragments of placenta or of 
membranes, and all clots. Then repeat the 
intra-uterine douche. 

(6) In those cases in which hmmorrhage 
resists the above treatment, there are still two 
final measures before us from which a choice 
can be made. These are, either to plug the 
utero-vaginal canal with iodoform gauze, or to 
inject perchloride of iron into the uterine cavity. 
Of the two, the former is preferable, as will be 
seen later. 

The uterus is plugged with iodoform gauze in 
the following manner : — Place the patient in the 
cross-bed position, if she is not already in it, and 
seize the anterior lip of the cervix with an 
American forceps and the posterior lip with 
another. If a short posterior speculum is to 


hand it may be introduced, and will facilitate 
the proceeding ; it is not, however, absolutely 
necessary. Then pass the end of a long strip of 
iodoform gauze, about 2 inches in width, up 
to the fundus, by means of a special plugging 
forceps or with the end of the Bozemann’a 
catheter. The remainder of the strip is pushed 
up piece by piece until it is finished. A fresh 
strip is then knotted on to the former, and 
introduced in a similar manner. As soon as the 
uterus is full the forceps are removed, and the 
vagina also plugged. As a rule, three to four 
strips of gauze 6 yards long and about 2 inches 
wide are required. It must be remembered 
that it is not the large cavity of a dilated uterus 
whicli we have to plug, but rather the com- 
paratively small cavity of a contracting one, 
because on the introduction of a small piece of 
gauze the hitherto flaccid uterus quickly con- 
tracts upon tluj foreign body. Finally, a tight 
abdominal binder is applied in order to com- 
press the uterus from abov(‘, and more ergot 
may be given. The gauze must be removed in 
from twelve to twenty-four hours, and if there 
is any rise of temperature, a uterine douche 
administered. 

The use of perchloride of iron was introduced 
by Barnes. He recommended that a few ounces 
of Liq. ferri perch lor. (B.P.) be injected into the 
uterine cavity from which all clots have been 
removed. Another and perhaps easier method 
of applying the iron is to add Liq. ferri perchlor. 
fort. (B.P.) to warm water until a light sherry- 
coloured fluid is produced. The uterus is 
douched out with this and then with ordinary 
creolin solution. Barnes claims that iron acts 
in the following manner ; — 

(а) It coagulates the blood in the mouths of 
the vessels, 

(б) It constringes the tissues round the mouths 
of the vessels, and so compresses the latter. 

(c) It provokes some contraction of the 
muscular wall of the uterus. 

The great advantage of iodoform gauze over 
iron is that it has no tendency to interfere with 
the nutrition of the superficial portions of the 
uterine wall. Iron, on the other hand, causes 
a very considerable superficial necrosis, and, if 
saprophytic germs gain entrance to this dead 
tissue, they have a very suitable pabulum on 
which to live. Again, iodoform gauze is as 
certain as anything can be in its action, and even 
if the luemorrhage is coming from a large vessel 
which has been torn across owing to a laceration 
of the uterus, it will in all probability prevent 
it from bleeding. Iron may and sometimes 
does fail, and if it does it is impossible to 
resort to plugging as, owing to the manner in 
which the tissues have become constringed, 
gauze could not be introduced. If iron is used, 
the uterus must be douched out next day, and 
every subsequent day if there is any rise of 
temperature. 
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The above s the line of treatment which the 
writer considers is most suitable in cases of atonic 
post-partiim hyemorrhage. It is, of coarse, im- 
possible to follow a regular stereotyped plan in 
all cases ; special cases call for special variations 
in the treatment, and in some instances it may 
be necessary to resort immediately to the plug 
owing to the condition of the patient. However, 
in the great majority of cases in which the 
accoucheur has been in attendance from the 
commencement of the hremorrhage, it will be 
possible to follow a system such as the above, 
and so save the patient from the risk of intra- 
uterine manipulations in all but the most serious 
cases. 

There are two proceedings which are very 
frequently recommended that have not been 
mentioned. They arc of use in some cases, and 
if they will not finally chock the ha3m()rrhage 
they will at all events gain a little time. The 
first of these is compression of the aorta. It is 
comparatively easy — unless the patient is very 
stout or strains vt‘ry hard — ^to (toinpress the 
aorta through the abdominal wall against the 
lumbar portion of the spinal column. It is a 
proceeding which is of use, if we have an assist- 
ant capable of performing it, while preparations 
are being mad(^ for intra-uterine treatment. The 
second proceeding is the bimanual compression 
of the uterus, not as recommended above with 
the object of expressing clots, but rather with 
the object of preventing further luemorrhage by 
compressing the bleeding vessels. It is carried 
out as follows : —bass tlie right hand into the 
vagina and place two fingers behind the cervix 
in the posterior fornix. With these; fingers press 
the cervix forwards in such a manner as to fold 
it beneath the body of the uterus ; then com- 
press the latter as firmly as possible between 
the vaginal hand and the left hand upon the 
abdominal wall. This is also only of use in 
order to gain time, as it will rarely if ever arrest 
the hicmorrhage finally ; as such, however, it 
may sometimes be found of use. 

There are a few methods of treatment which 
the author would like to warn against. Such 
are the intra-uterine injection of vinegar, the 
freedom of which from bacteria can never be 
assumed ; the application of ice or the pouring 
of cold water on the patient’s abdomen, a practice 
which is sufficient to determine the death of a 
collapsed patient by increasing the collapse ; the 
introduction of ice into the uterus, both on 
account of the risk of sepsis and of the shock it 
causes ; the injection of ergot before the placenta 
has left the uterus, unless we are prepared to 
remove it immediately ; and the plugging of the 
uterine cavity with any material which is not 
absolutely sterile. 

Pro(/nosis. — The prognosis of post-partum 
haemorrhage is always good if the case is taken 
in time. A woman can lose an amount of blood 
immediately after delivery without being very 


much affected, which at another time would 
bring her to the point of death. 

CoNCEAT.BD PosT-PARTU.M HAEMORRHAGE. — Con- 
cealed post-partum luemorrhage is the term 
applied to post-partum ha3morrhage when the 
escaped blood is stored up in the uterus instead 
of pouring out through the vulva. It is to a 
large extent an artificial condition, that is to 
say, it is caused by the attendant compressing 
the lower uterine segment instead of the fundus, 
and so placing an obstruction in the way of the 
escape of the blood. It may also occur behind 
a detached placenta which is blocking the lower 
uterine segment, if the fundus is not properly 
controlled. If it occurs, it is recognised by the 
increase in size of the uterus. Its treatment 
consists in immediately removing the obstruction 
to the escape of blood and then emptying the 
uterus by expression. If the luemorrhage still 
continues, the further treatment of the case is 
the same as that of the more usual form of post- 
partum luemorrhage. 

II. Secondary Post-partum H.emorhuage 

Secondary post-partum hremorrhage is the 
term applied to bleeding coming on more than 
six hours after the completion of labour. It is 
also known as puerperal or late hfemorrhage. 

Fre<fiiencf/. — At the Potunda Hospital, in 
which patients remain for eight days after their 
confinement, 13 cases of secondary luemorrhage 
occurred in 13,549 confinements — a proportion of 
I in 1042-23. 

— Secondary post-partum haemor- 
rhage may arise in three ways : 

(1) Owing to the separation of the thrombi 
in the mouths of the uterine blood-vessels. This 
may occur owing to some sudden increase in the 
blood-pressure, or to the sloughing of the coats 
of a vessel as a result of a previous long-con- 
tinued pressure. 

(2) Owing to a congested condition of the en- 
dometrium. The commonest cause of congestion 
of the endometrium during the puerperium is a 
relaxed condition of the uterus. This condition, 
which is known as subinvolution, may be caused 
by the retention of pieces of placenta or mem- 
brane, malpositions of the uterus, fiecal accumu- 
lations, or getting up too soon. 

(3) Owing to the presence of tumours, either 
pre-existing or arising subse(|uent to delivery. 
Amongst pre-existing tumours, myomata of the 
body of the uterus arc the commonest. The 
only tumour which is likely to form subsequent 
to delivery is that known as deciduoma malignum 
{vide article “ Puerperium ”). 

Treatment . — If the luemorrhage is slight, the 
administration of ergot in full doses, the expres- 
sion of all clots from the uterus, and absolute 
rest in bed, may be sufficient to check it. If it 
docs not respond to this treatment, or if it is 
severe from the start, the vagina and uterus 
i should be douched out with hot creolin lotion, 
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and the latter explored with the fingers in order 
to ascertain the cause of the haemorrhage. If 
a retro-deviation of the uterus is present it must 
be corrected, and a pessary inserted if the uterus 
will not remain in a normal position of its own 
accord. If a portion of placenta has been left 
behind, it must be removed with the finger or 
blunt curette. If luemorrhage still continues, 
the uterine cavity must be plugged with iodo- 
form gauze. In addition, the bowels must bo 
regulated, and the daily administration of ergot 
continued for some days. If the htemorrhage is 
due to the j)resence of a myoma, and the bleed- 
ing cannot be checked by the use of ergot, hot 
douches, and plugging, it may be necessary to 
discuss the advisabilit}^ of hysterectomy or 
myomectomy, according to the situation of the 
tumour. If the latter is pedunculated it can, of 
course, be easily removed ; indeed, this should 
be done in all cases as soon as the condition is 
recognised, as the risk of such a tumour slough- 
ing after delivery is very considerable. Decidu- 
oma malignum admits of hut one treatment — 
immediate and complete hysterectomy. 

PosT-inEMOiiRHA(Jic CoLLACsE.— The vcry fav- 
ourable results which attend the early recognition 
and treatment of post-luemorrhagic collapse are 
so marked that it is deemed advisable to devote 
a separate paragraph to this condition. 

Sy 7 n 2 ^toms . — The symptoms of collapse due to 
excessive loss of blood are most characteristic. 
At first there is no noticeable change in the 
condition of the patient save a slight increase in 
the frequency of the heart. As the luemorrhage 
continues this becomes more marked, and the 
pulse at the same time becomes small and 
feeble. Gradually the aspect of the patient 
becomes blanched, the conjunctivje especially 
being of a pearly white ; respiration is more 
hurried, and the patient frequently sighs. This 
condition, which is known as air-hunger, is the 
result of the lessened amount of oxygen which 
the diminished blood-stream carries to the tissues 
and the medulla oblongata. If the tempera- 
ture is taken, it is found to have fallen from 
one to three degrees. As the htemorrhage con- 
tinues, the above symptoms become more marked. 
The pulse becomes uncountable and finally im- 
perceptible, and the body is covered by a cold 
sweat. Hurried respiration is replaced by 
dyspnoea, and the patient, struggling for breath, 
requests to be raised as high as possible. If 
this is done she probably loses consciousness 
momentarily, or the sudden elevation of the 
head may be even sufficient to cause the final 
failure of the heart. She gradually becomes 
more and more restless, complains of inability 
to see, and finally becomes comatose, with per- 
haps occasional convulsive movements. 

Treatment . — When a patient loses a large 
quantity of blood, death threatens. This occurs, 
not because there is an insufficient quantity of 
blood in the body, but because the blood-vessels 


have not as yet had time to suit their capacity 
to the diminished amount of fluid which they 
now contain. As a matter of fact, a woman 
greatly collapsed from post-partum hsemorrhage 
is said to have as many red blood-corpuscles in 
her body as an aiuemic girl. In consequence of 
the unfilled condition of the vessels, blood does 
not return to the heart in sufficient quantities ; 
the latter has nothing to contract upon ; as a 
result its contractions become more and more 
feeble, and an insufficient quantity of blood is 
sent to the brain. In conseipience of the re- 
sulting amemia of the brain feeble stimuli are 
transmitted to the heart, which fails still more, 
a vicious circle being thus established. Reason- 
ing from this we see that, to successfully combat 
the tendency to cardiac failure, our treatment 
must be directed towards tliree points : — 

( 1 ) The heart must be directly stimulated. 
Direct stimulation of the heart can be j)erformed 
by the administration of alcohol by the mouth ; 
by the h^qiodermic injection of ether, strych- 
nine, or brandy ; by the rectal injection of 
brandy or coffee ; and by the use of hot fomenta- 
tions over the pnecordial area. In administer- 
ing alcohol by the mouth, we must be careful 
not to give it in such large quantities as to 
cause vomiting. Half an ounce may be given 
at first of a mixture of one part of whisky or 
brandy in two parts of water, followed by a tea- 
spoonful of the same every five or ten minutes. 
From twenty minims to a drachm of ether may 
be injected hyj)odermically, and from ^^-5- to 

of a grain of sulphate of strychnine. Several 
syringefuls of brandy may be used instead of 
ether ; the latter is, however, preferable. From 
half an ounce to an ounce of brandy or whisky, 
mixed with from four to eight ounces of strong, 
hot coftce, may be injected into the rectum. 

(2) The diminished (quantity of blood must 
be limited as far as possible to the vital organs 
of the body, i.e. the brain and viscera. This is 
a most important point, and one which is fre- 
(piently forgotten during the carrying out of 
the necessary measures for checking the hemor- 
rhage. 'J'he even momentary diminution in the 
amount of blood which is going to the brain, 
due to some sudden elevation of the patient's 
head, may prove fatal. While the patient is in 
the cross-bed position all pillows must be re- 
moved from beneath her head ; and if her con- 
dition is serious, the limbs must be tightly 
bandaged from below upwards, in order to drive 
the blood from them to the more important 
parts of the body. So soon as the bleeding has 
been checked, and the patient has been re- 
turned to bed, the bottom of the latter must be 
raised from six inches to a foot by placing 
bricks or other sufficiently firm support beneath 
the legs. Subsequently, as the patient improves 
the bandages may be removed, and the foot of 
the bed brought gradually back to its former 
level. 
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(3) The amount of fluid in the blood-vessels 
must be increased. The amount of fluid in the 
blood-vessels can be increased in the following 
ways : by administering abundance of fluid by 
the mouth ; by rectal injections of salt and 
water ; by infusing saline solution directly into 
a vein, or into the subcutaneous connective 
tissue. As thirst is always present to a marked 
degree in these cases, it is never diflicult to get 
the patient to drink large quantities of fluid as 
soon as she has rallied somewhat from her col- 
lapse. It is not, however, a method of increasing 
the fluid in the body which can be adopted 
at first, as sufficient (quantities to have any 
effect in this direction would almost certainly 
cause vomiting. Rectal injections of saline 
solution of the same strength as that infused 
into a vein (0*6 per cent ; roughly, a tea-spoonful 
of salt to a pint of water) will be absorbed most 
quickly. From one to two pints may be given, 
and it must be injected very vslowly, as other- 
wise the patic-'iit will not retain it. The 
difficulty of retention of the fluid is often hard 
to overcome, and conse(q\iently in urgent cases 
one or other of the two remaining proceedings 
is usually adcjpted. 

Direct intravenous infusion of saline solution 
is the most rapid method of increasing the 
amount of fluid in the blood-vessels. It is a 
course of procedure which, while it has many 
supporters, has also a number of opponents on 
the grounds of its danger and uselessness. If it 
is carefully carried out, the risk attending it is 
by no means great, while doubts with regard to 
its usefulness are most probably due to the fact 
that it is suffering at present from the results 
of previous over-estimation. Intravenous in- 
fusion will not bring a patient who is in the last 
stage of collapse from luemcOThage back to life, 
but, if it is performed before this stage is 
reached, it will in all probability prevent her 
from even falling into such a condition. To 
render the proceeding of use, a sufficient (quan- 
tity of fluid at a q)ropcr temqjerature must be 
infused. The necessary amount will vary be- 
tween three and six or even eight pints ; no 
definite quantity can be fixed which will suit all 
cases, but the infusion must be continued until 
there is a marked increase in the volume and 
strength of the pulse. The solution is used at a 
temperature of 100° to 102° F. In order that 
the proceeding may be as free from danger as 
possible, everything used in the operation must 
be sterile, and due precautions must be taken 
to prevent the entrance of air along with the 
fluid. The apparatus used consists of the 
following : a glass or metal funnel capable of 
holding at least two ounces ; a rubber tube of 
about three feet in length ; a small silver or 
white metal cannula with a blunt point ; and a 
scalpel, dissecting forceps, small needles, needle- 
holder, and fine silk. The operation is performed 
as follows : — Tie a bandage round the upper 


arm sufficiently tightlj^ to compress the veins 
but not the arteries. By this means the veins 
below the bandage stanci out sufficiently to be 
seen, and a suitable one can be selected. Ex- 
pose the latter by means of an incision about an 
inch in length made directly over it, isolate a 
small portion of it, and slip two silk ligatures 
beneath it ; the distal ligature is tied to prevent 
haemorrhage. A longitudinal incision of sufficient 
length to admit the tip of the cannula is made 
in the vein, and the cannula is introduced, care 
being taken that it is filled with saline solution. 
Next tie with a single knot the proximal liga- 
ture in such a manner as to compress the vein 
against the cannula, in order to prevent the 
escape of fluid, and remove the bandage which 
was compressing the arm. Before the cannula 
is introduced the entire apq)aratus must be 
filled with saline solution, its escape being pre- 
vented by q^ressure upon the tube. The fluid 
is now allowed to flow, an assistant taking care 
that the funnel is always full, and that no air 
gains admission. By holding the funnel from 
10 to 18 inches above the q)atient, a sufficient 
q)ressure is obtained. As soon as the required 
(Quantity of fluid has been infused the cannula 
is removed, the vein cut across, the second 
ligature tied tightly, and the skin wound closed 
with sutures. 

Infusion into the cellular tissue has been 
substituted by many for intravenous infusion on 
account of the greater ease with which it is 
carried out. Kelly, who prefers it to all other 
means of infusion, injects the fluid into the 
sub-mammary cellular tissue. For this purpose 
he uses graduated bottles caqmble of holding a 
couple of pints, to which a tube 6 feet in length 
is connected. A long, slender, and sharq) aspir- 
ating needle is fastened to the other end of 
the tube. The solution used is the same as 
for intravenous infusion, and a head of 6 feet 
is re(quired to make the fluid run. To perform 
the operation, the breast after careful disin- 
fection is seized in the hand and lifted as far oft' 
the chest wall as jjossible. The needle, with 
the saline solution flowing, is then qDassed 
through the skin at the base of the breast and 
deeply into the connective tissue, taking care to 
keeq) clear of the gland structure. The fluid 
then runs in of its own accord, and as soon as 
no more will flow the needle is withdrawn. A 
piece of adhesive plaster fastened over the 
opening will qjrevent its subsequent escape. 
The breast will hold from a q)int and a half to 
two pints, and the time required to infuse this 
amount is about twenty minutes. A similar 
amount can be infused under the other breast 
at the same time, if necessary. Instead of the 
breast, the fluid may be infused into the con- 
nective tissue of the buttock ; but the former site 
is preferable. 

The above is a short description of the im- 
mediate treatment necessary in post-hsemorrhagic 
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collapse. It must not, however, be thought 
that, as soon as the patient has rallied, all 
danger is at an end. The resultant enfeebling 
of the circulation carries in its train many 
dangers from which she cannot he regarded as 
safe for a considerable time. The most common 
of these is cardiac syncope, coming on at any 
attempt at exertion. Pulmonary embolism 
may also occur, due to the detachment of a 
thrombus whose formation has been favoured by 
the weak action of the heart. Crural phleg- 
masia) may occur from a like cause, and, as 
happens in all debilitating conditions of the 
patient, the natural resistance of the system to 
septic invasion is so lowered that the risk of 
infection is greatly increased. In conseejuence 
of the tendency to cardiac failure, the patient 
must not be allowed even to sit up in bed during 
the first week or so, and all attempts at raising 
herself must be strictly forbidden. The process 
of getting up must be a most gradual one, and 
even after she is able to walk about all sudden 
or violent exertion must be carefully guarded 
against. In order to promote her convalescence, 
the administration of iron in tolerably large 
doses will be found of considerable benefit. 
Careful attention to the dietary and the judicious 
use of stimulants are also matters of, perhaps, 
vital importance. 
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Although injuries to the genital tract during 
labour are actually more common in multiparie, 
they occur more frequently in primiparm when 
the cause is pelvic obstruction, or rapid labour, 
for the passages are being dilated for the first 
time. This is especially the case when the 
obstruction is in the soft parts, and the “ pains 
are strong. 

The consideration of the subject will be 
discussed under two main heads, viz. ; — 

A. Lacerations and injuries during labour. 

B. Sloughing, due to crushing or to prolonged 
pressure during labour. 

A. Lacerations during Labour 

1. Rupture of Uterus. — This accident is 
said to occur about once in 3000 cases. 

Causation. — (a) Predisposing Causes. — Pre- 
vious operations on the uterus, involving 
discontinuity of the uterine muscle fibres. 
Irregularities of the pelvic walls, such as bony 
ridges on the sacral promontory, near the 
pectineal eminences or prominent ischial spines. 

(b) Direct Causes. — (1) Ra 2 nd Labour^ espe- 
cially in primiparm. 

(2) Prolonged.^ especially obstructed labour^ 
such as occurs with contracted pelves, pelvic 
tumours, cervical or vaginal constrictions, or 
where there are fmtal malprescntations or de- 
formities. In obstructed labour, when tonic 
contraction of the uterus is being produced, the 
course of events is as follows : — 

The muscles of the fundal zone and of the 
uterus are acting vigorously, and the lower zone 
and cervix, relaxed by the process of polarity, 
are being drawn up, stretched over the pre- 
senting part, and getting constantly thinner. 
Bandl’s ring, the lower limit of the retraction 
area, not felt at all in normal labours, is becom- 
ing more and more marked, and after a time 
can be felt some fingers’ breadth above the 
pubes by the external hand. The “pains” 
gradually lose their intermittency, and a cramp- 
like continuity of pain is established, and all 
the local and constitutional evidences of tonic 
contraction of the uterus, already described 
in the article on Precipitate and Prolonged 
Labour, p. 207 et seq.^ are observed. It is this 
thinned-out portion of the uterus which may 
rupture. Under such circumstances, version, 
or other inappropriate operation, may cause 
rupture. 

In such cases ergot greatly increases the risk 
of rupture, for it tends to cause continuous 
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uterine action, and tonic contraction is more 
speedily produced. 

(3) Direct Violence . — Instances have been re- 
corded of women being kicked or run over, or 
tossed by bulls, with resulting rupture of the 
uterus. 

( 4 ) Crvnu7uil Attempts at Abortion . — In such 
cases the uterus is more usually perforated than 
incised or lacerated. 

(5) Sponta'iieous Ruptuy'e. — This somewhat 
obscure accident may occur as early as the 
eighth or tenth week from the rupture of an 
“ interstitial gestation, but need not be further 
detailed here ; nor need much be said of those 
very rare cases of spontaneous rupture, stated 
to have occurred in the later months, before any 
evidence of labour has appeared, and which are 
impossible to explain by merely assuming fatty 
or other degeneration. A possible explanation 
of such cases is that the uterus had been some 
time previously operated on, e.g. “ rapidly ” 
dilated, and that partial rupture had then 
occurred, with subsequent union by cicatricial 
unyielding tissue. The author knows of one 
case where a woman died suddenly at the 
beginning of labour, who a year previously had 
the inverted cornu of the uterus removed un- 
intentionally by the wire ecraseur during the 
removal of a fibroid polypus. 

Position of the Rent in Ruptured Uterus . — 
The rent is usually in the lower zone of the 
uterus, and posteriorly and to the left. The 
line of laceration is at right angles to the direc- 
tion of greatest tension, and may therefore be 
either longitudinal or transverse : b\it is usually 
obliquely longitudinal, and as such likely to 
extend through the cervix into the vagina. If 
the cervix is nipped between the head and the 
pelvic brim, the lower segment of the uterus will 
give way first ; but if the cervix be drawn up, as 
usually occurs, the rupture may begin in the 
cervix, and may, unless it is a transverse one, 
extend downwards to the vagina, or upwards 
into the uterine lower segment. 

Varieties of Rupture. — If the rupture is “ com- 
plete,” i.e. through all the coats and covers of 
the uterus, the peritoneal cavity is generally 
opened up posteriorly. If the tear is oblique 
or lateral, the cellular tissue of the broad liga- 
ment may be opened up, or, if the rent is 
anterior, the base of the bladder may be torn, 
in either case without the peritoneum being 
reached. In incomplete ” ruptures, where the 
peritoneal investment is not torn, it may never- 
theless be extensively stripped off from the 
uterine muscle, and the sac thus formed may be 
distended by blood, by the placenta, or even by 
parts of the foetus itself. 

Action of the Uterus after Rupture of the 
Lower Segment . — If empty, the uterus would con- 
tract as firmly down as if its contents had been 
normally evacuated, and its size would be that of 
the normal uterus at the end of the third stage. 


Symptoms and Signs . — Occasionally rupture 
occurs without any premonitory symptoms 
having been noticed, owing to absence of skilled 
observation. As a rule, however, if rupture be 
imminent, the “ pains,” previously intermittent, 
will have become continuous, and will be felt 
mainly in the lower abdomen owing to the con- 
tinuous tension of the uterine muscles and 
ligaments. There will be constitutional and 
local evidences of tonic uterine contraction, with 
BandFs ring well marked below the navel. 
When rupture has occurred there will be sudden 
pain and collapse following an ordinary “pain,” 
if intermittency was still present. There is 
usually internal hiernorrhage, and, unless the 
presenting part filled the passage, some would 
also escape per vaginam. The presenting part 
may be felt to have receded, or to have totally 
disappeared, but, if foetal impaction had occurred, 
no difference would be noticed. In “ complete ” 
rupture both the child and placenta might be 
in the peritoneal cavity. If rupture had taken 
place over an after-coming head, it might not 
be at first suspected, especially if the patient 
were ancesthetised, and might only be discovered 
when the hand was inserted to remove what 
appeared to be a retained placenta. More rarely 
the child escapes into the peritoneal cavity at 
the moment of rupture, and the placenta is 
subsequently normally expelled. If the rent 
is “incomplete,” the child may have partially 
escaped from the uterus into a sac formed by 
the stripped-off jieritoneum. In “ complete ” 
rents the bowels may protrude into the vagina, 
or even appear externally. 

Diagnosis of Coynplete^^ Ruj)ture , — In the 
event of being suddenly called to a patient 
sufrering from sudden collapse during labour, 
the diagnosis has to be made mainly between 
ruptured uterus and concealed accidental haem- 
orrhage. The distinction is, however, obvious ; 
for whilst the aspect of the patient, the severe 
and prolonged shock, the evidences of internal 
hemorrhage and the recession of the presenta- 
tion, may be common to both disasters, the 
occurrence of the collapse in the second stage of 
labour, and the small size of the retracted 
uterus, point strongly to ruptured uterus and 
away from concealed accidental luemorrhage, 
where the collapse occurs before or during the 
first stage, and the uterus is over-distended and 
tense. If, in addition, the child is felt to be 
outside the retracted uterus, or if the rent can 
be felt per vaginam, the diagnosis of rupture 
is certain. 

The diagnosis of “ incomplete ” ruptm'e is often 
impossible, and may not be suspected before 
delivery, and would then only be known by the 
passage of the hand into the uterus, and the 
detection of the partly stripped-oft' peritoneum, 
or the formation of a subperitoneal or broad 
ligament hmmatoma. If the placenta or a 
portion of the foetus lies outside the uterus in 
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the sac thus formed, the shock would approxi- j 
mate to the severe shock of “ complete ” rupture, 
and that accident would be suspected. 

Pro(j7iosis. — In all cases, probably 60 per 
cent of the mothers die either from shock or 
haemorrhage, or at a later stage from septi- 
ca3mia, and at least 90 per cent of the children. 

Pr'ophi/ldxis. — Whenever possible, the accou- 
cheur should satisfy himself tliat any woman 
wishing to be attended by him at her approach- 
ing confinement has not a contracted pelvis. 
If a cursory abdominal examination and a 
mamial palpation of the pelvic crests do not 
satisfy him, precise external and internal 
measurements should he made, and if pelvic 
contraction be discovered, labour should be 
prematurely induced at the appropriate date. 
If not seen till “ in labour,’’ examine early, and 
rectify any malpresentation promptly, and deal 
at once with ixuy obstruction by version, per- 
foration, decapitation, or by other indicated 
operation. If tonic contraction be present, 
avoid giving ergot or attempting version, but 
at once evacuate the uterus by forceps, or 
perforation if the head presents, or by decapita- 
tion if the lie is transverse. Rupture may be 
said to occur almost always in cases in which 
the earlier significance of the physical signs has 
not been observed or appreciated. 

Treatment, — (1) When the 7iiptnre u ^^ incom- 
plete ” and there is not much stripping otl‘ of 
the peritoneum, antiseptic drainage vaglnam 
is usually all that is re(|uired. 

Di'ahmge should be effected as follows : — First 
carefully wash the external genitals, and gently 
douche the vagina and the lower end of the rent 
(the peritoneum being unopened), taking care 
to allow all the injection to return at once. 
Drainage may be adopted by means of iodoform 
(10 per cent) gauze, or by india-rubber tubing. 
If tubing is used, it should be stitched to the 
lower end of the rent ; but, as a rule, gauze 
lightly packed into the rent and allowed to 
loosely fill the vagina and appear at the outlet, 
is the best drain. It may be possible to suture 
the vaginal part of the rent if the tear has ex- 
tended downwards. The gauze may be left in 
for as long as a week, if the temperature shows 
that drainage is effectual. If the temperature 
rises, remove the drain, syringe out the cavity 
still remaining, and drain again. If the bladder 
be torn, and the accident were at once dis- 
covered, an immediate operation might be tried, 
and a retention catheter tied in ; but, as a rule, it 
would be best to await the partial healing and 
contraction of the wound, dealing with it sub- 
sequently as a secondary operation for vesico- 
vaginal fistula. 

(2) When the Rapture is “ Coniplete .^^ — If the 
child is born, and the placenta has escaped into 
Douglas’s pouch, it can usually be easily re- 
moved by the hand, with antiseptic precautions, 
and the case treated by vaginal drainage ; but if 


the rent is extensive, or there is evidence of 
internal hmmorrhage, and the shock already 
present be not very severe, abdominal section 
is indicated. If the child is not already born, 
and the bulk of it is evidently in the uterus, 
attempts may be made to extract by forceps ; 
but if this fail, knowing that the child is almost 
certainly dead, the head should be perforated, or 
if it be a transverse lie, decapitated, the body 
being then extracted by the arm, and the head 
by digital traction on the mouth if the pelvis 
be normal, or by perforation and crushing if 
contracted. If the child be in the abdominal 
cavity, or being partly in the abdominal cavity, 
is gripped by the uterus, it should be at once 
removed by abdominal section. If the child be 
already born, or has been delivered by tlie 
accoucheur, let the hand be passed up and 
the passages carefully examined under ether, 
so that the extent and nature of the laceration 
and the indication for treatment can be accu- 
rately determined upon. In a word, if the rent 
be very extensive, and hicmorrhage is evidently 
going on, if the child be in the abdominal 
cavity, or if the bowels protrude, abdominal 
section is essential ; otherwise, as Drs. Herman 
and Herbert Spencer have recently shown, 
vaginal gauze drainage is all that is required. 
The following arc the conclusions come to by 
Dr. Spencer: — 

In the treatment of rupture of the uterus — 

(1) At)dominal section is rarely required, and 
almost solely in cases where the foetus has 
passed completely or in great part into the 
peritoneal cavity. It should be ])crf{)rmed 
rapidly under local infiltration anesthesia, and 
shouhl be followed by flushing of the peritoneal 
cavity with normal salt solution and by suture 
of the tear, if possible, or, if this be not possible, 
by packing the tear wuth iodoform gauze and 
draining by the vagina or abdomen. 

(2) Ahdom.inal hysterectomy is hardly ever 
necessary ; when the broad ligaments are so 
much damaged as to endanger the vitality of 
the uterus, vaginal hysterectomy should be 
performed, 

(3) All incomplete tears implicating the broad 
ligament, and most complete tears, should be 
treated by packimj the rnptw'e per vagiiuim tvith 
iodoform, gauze after removing clots and fluid 
blood. 

If the abdomen is opened primarily for the 
extraction of the child, or for the arrest of 
internal Ineinorrhage, and it is found that the 
torn surfaces can be accurately adjusted by 
suturing, it would be advisable to (lo so, and 
the following rules may be worth noting : — 

future of Uterme Laeeratio^i. — This operation 
can only be done thoroughly after abdominal 
section. Suturing per vaginam,^ if the tear is 
above the vaginal portion of the cervix, is im- 
possible. Let the abdomen be opened in the 
mid-line in the usual way, and if the rent is 
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anterior it is at once seen, and can often be 
sutured with the uterus in situ. If the tear is 
posterior, it is best to turn out the uterus and 
bring it well forward, so as to expose the torn 
surface. Suture the rent as in Cfesarean sec- 
tion, using deep sutures of silk or silk-worm gut, 
two-thirds of an inch apart, passing through the 
peritoneum and muscles, and avoiding (accord- 
ing to present-day teaching) the decidual lining. 
Superficial sutures of catgut or silk to accurately 
adjust the peritoneum should then be passed 
between the deep sTitures. If the torn surfaces 
are not very accurately united, pockets are left, 
and the suturing will do more harm than good. 
(See Fig. 62, p. 273.) 

There seems no good reason wliy the decidual 
lining should not be included in the deep 
sutures ; for if it is not included, the decidua 
gapes, and allows the uterine secretions to 
reach the sutures, the danger of which is the 
main reason why it is advised that the lining 
membrane should not be touched. 

When the tear is fundal or anterior, and the 
uterus does not need to be turned out of the 
wound, the Trendelenburg position is advan- 
tageous, as it keeps the intestines out of the 
way. If gauze di'aining /mr is adoptc'd 

after abdominal section, a strip of gauze should 
be passed from the abdomen and drawn dowm 
2 ier vaginani to the vulvar outlet. In such 
cases the catheter should be used till the gauze 
is removed. 

2. Laceration of the Cervix Uteri — (Infra- 
vaginal portion). — Slight unilateral tears (usu- 
ally on the left side) or bilateral, or even slight 
stellate tears, are almost universal in first 
labours, and, being so common, have proved 
valuable as probable indications of the previous 
passage from the uterus of some large body, 
such as a viable fmtus. Such tears hardly 
ever produce symptoms, but will, of course, 
add to the risk of sepsis if the lochia should 
become infected. The more serious cervical 
rents will now be considered. 

Causation . — Rigidity of the cervical tissue is 
one cause, and this may be due to so-called 
spasm, the result of absence of the normal 
polarity, or to the presence of old cicatricial 
tissue, or to a fibroid in the cervical wall, or 
to malignant disease. The lacerations are 
usually longitudinal, and, as a rule, on the left 
side ; but sometimes, in malignant disease, a 
complete ring of cervical tissue may be torn 
off, owing to its extreme friability. If these 
conditions are present, or if the rigidity is so 
marked that there is insuperable obstruction, 
the uterus is apt to give way in its lower zone, 
and the cervix might then only be torn second- 
arily. If the cervical rent be primary, it may 
extend outwards into the cellular tissue at the 
base of the broad ligament, upwards into the 
uterus, downwards into the vagina, or forwards 
into the bladder. 


Obstetrical operations, such as version with 
forcible extraction, or the use of forceps when 
the cervix is undilatcd, may also cause severe 
rupture of the cervix. 

Dawgers . — If the rent is confined to the infra- 
vaginal part of the cervix the danger is small, 
though troublesome luemorrhage from division, 
or partial division, of a branch of the uterine 
artery may ensue. The risk of subsequent 
sepsis is also increased. If the tear extends 
beyond the cervix, the risk is increased both as 
regards iniiiicdiate luemorrhage and su])sequent 
septic absorption through the wound, producing 
probably a septic parametritis. Subinvolution 
not infre(|uently follow's cervical tears. 

Evidsnees of Cervical Laceration . — A tear of 
the cervix without extension into the uterine body 
does not produce shock. The evidences, if any, 
would be sudden and unexpected progress being 
made in a somewhat protracted labour, wdth 
subsequent great(ir rapidity. There might also 
be rather smart arterial luemorrhage immediately 
after the birth of the child, often before the 
placenta is born ; whilst the uterus is nicely 
retracted, showing that the luemorrhage is not 
coming from a relaxed placental site. Careful 
vaginal digital examination would reveal the 
cervical rent, and the hot blood could be felt 
coming from the apex of the tear. If a duck- 
bill speculum wore used, and the cervix drawn 
down by a volsellum forceps, the exact nature 
and extent of the tear would be apparent. 

Projihylaxis. — A rigid cervix often relaxes 
after warm water injt'ctions, or after passing 
up a tampon of cotton-wool soaked in glycerine. 
This encourages glandular secretion, and makes 
the somewhat dry cervix moist. A physiologi- 
cally active organ is always in a state of relaxa- 
tion. (Jocainc is said to enhance the effect of 
the glycerine by allaying any local hyper- 
jcsthesia ; chloral in doses of thirty grains, 
repeated in an hour, also encourages relaxation. 
If a fibroid is present in the cervical tissue, it 
may be enucleated. If malignant disease be 
pr(‘sent, the (piestion of Ckesarean section must 
be considered. (Jicatricial contractions may 
need division. Forceps should never be used 
during the first stage of labour merely with the 
object of shortening its duration. No obstet- 
rical operations should be attempted, and ergot 
should never be given until the cervix is fully 
dilated, or at all events dilatable. The first stage 
of labour should not be interfered with in normal 
cases, and the membranes should be left intact 
till the completion of their functions. 

Treatment . — There is no need to suture all 
tears as a matter of routine, unless they have 
extended into the broad ligament, or there be 
serious hiemorrhage. If the uterus remains 
firmly contracted, the haemorrhage must be 
proceeding from some laceration below the re- 
tracted portion of the uterus; and the finger 
may at once detect the cervical tear, and the 
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surfaces by means of a Hagedorn’s small half- 
circle needle with silk-worm gut, as in Fig. 59, 
or by a rectangular needle set in a handle (see 

Fig. 61). Drain- 
age and antiseptic 
douching are especi- 
ally necessary if the 
pouch of Douglas, 
or the cellular 
tissue of the broad 
ligament, is opened 
up. The gauze 
drain should be left 
in situ for at least 
three days. 

4. Injuries to 
THE Pelvic Floor. 
— Anatomy, — The 
pelvic floor, bound- 
ed externally by the 
skin and internally 
by the peritoneum, 
consists of a dia- 
phragm of muscles 
with coverings de- 
*’*^'*'' rived from the 

Fig. 69. — Laceration of the pelvic pelvic fascia, SUp- 
floor extending half-way to the riortofl from below 
rectum, with sutures properly DClOW 

placed ready for tying. (Norris.) by a more SUper- 

flcial series of 
smaller muscles, fascia, and connective tissue 
padding, the whole covered by skin. 

The pelvic diaphragm consists of the powerful 
levatores ani and coccygei muscles, which practi- 
cally shut off the pelvic outlet, allowing the 
rectum and vagina to pass through, and to be 
supported by rather intimate fusion of their 
muscle elements with those of the diaphragm. 
These two muscles constitute a sling, attached 
to the pubes in front, and, sweeping almost 
horizontally backwards, embrace the vagina and 
rectum, and are attached posteriorly to the 
coccyx. The levatores ani are attached along 
both sides from the back of the pubes, the 
“ white line ” of pelvic fascia, the ischial spines, 
and lesser sciatic ligaments, and then unite with 
each other and with the coccygei muscles along 
the middle line to complete the diaphragm. 
The muscles then curve downwards and inwards 
to the lower ends of the vagina and rectum, 
helping to form the internal sphincter of the 
latter, and uniting behind the rectum along the 
mid-line of the perineum till they reach the 
coccyx. 

The pelvic yascia divides into two layers along 
the ‘‘ white line.^’ The upper, visceral, or recto- 
vesical fascia covers the upper surface of the 
levatores ani, and is a structure of great value 
in enabling the pelvic floor to resist undue intra- 
abdominal pressure. 

The lower layer of the pelvic fascia is the 
obturator fascia, covering the obturator internus 
muscle, and forming the external investment of 


the ischio rectal fossa. A thin sheet is also 
given off from the pelvic fascia at the “ white 
line ” — the anal fascia — to cover the under 
surface of the levatores ani muscles. 

The more superficial structures consist of 
accessory smaller muscles, the transversi perinei, 
the bulbo-cavernosi, and the erectores clitoridis, 
with the superficial pelvic fascia, continuous 
with the triangular pubic ligament, whose two 
layers fill in the pubic arch, support the urethra, 
and form an attachment to the anterior fibres 
of the levatores ani. The perineum, largely 
composed of the above-named structures, will 
be described later on. 

The pelvic floor may be said to be com- 
posed of two segments, an anterior or pubic, 
and a posterior or sacral, the vaginal cleft being 
between. In labour the anterior segment is 
drawn up, whilst the posterior is forced down, 
and is stretched by the presenting part. Inj uries, 
therefore, to the tissues of the pelvic floor during 
labour almost always occur in the posterior 
segment, which includes part of the perineum 
and the perineal body, whose injuries will be 
hereafter discussed. 

Nature and Position of Injuries to the Pelvic 
Flom\ — There is no doubt that fibres of the 
levatores ani may be torn or unduly stretched, 
or their attachments to bony or ligamentous 
points loosened. Occasionally it would seem 
that the pelvic fascia itself is injured, for the 
whole pelvic floor lies at a lower level than 
before labour, and is more influenced by intra- 
abdominal pressure than it should be, moving 
too freely with inspiration, coughing, etc. Schatz 
and Howard Kelly are firm believers in such in- 
juries ; but it must be remembered that although 
they undoubtedly occur, the fact that gaps are 
felt in the levatores ani after labour does not 
prove injury, for those muscles run in distinct 
bundles with spaces between, and these can 
sometimes be felt oven in primiparie. No post- 
mortem proofs of such lacerations have yet been 
published. 

Pi'ophylaxis. — The efficient treatment of ob- 
structed labour and of too rapid labour should 
prevent these injuries. 

Treatment, — If injury to the pelvic floor has 
been diagnosed, the patient must be kept in bed 
longer than usual ; but if, as would usually 
happen, the diagnosis is not made until after 
some weeks, when secondary symptoms have 
arisen, she must be warned against prolonged 
standing, and against all occupations which 
produce downward pressure on the pelvic dia- 
phragm. Moderate rest, avoidance of constipa- 
tion, and of tight corsets or abdominal bands, 
should be insisted upon, and in some cases a 
suitable vaginal pessary may be worn till the 
pelvic floor is able to take its full part in sup- 
porting the uterus. Such patients often find 
temporary relief from a bandage with a perineal 
pad to support the perineum. 
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5. Injuries to the Perineum. — Aruitomy . — 
The female perineum includes the very important 
“ perineal body,” which is a portion of the 
posterior segment of the pelvis, and its elastic 
yet resistant properties enable the recto- vaginal 
septum to undergo great distension during 
labour. 

The perineal body is triangular in vertical 
section, and its boundaries are the posterior wall 
of the vagina in front, the anterior wall of the 
rectum behind, and the integument covering the 
perineum between the vagina and anus below. 
It may roughly be said to extend laterally as 
far as the ischial tuberosities. 

The structures contained in the perineal body 
are well seen in Fig. 60, and consist of fibre of 



the levatores ani, superficial and deep transversi 
perinei, and bulbo-cavernosi, with the internal 
and external sphincter ani muscles, and layers 
of fascia from the anal and superficial perineal 
fascia, and from the triangular ligament. 

Nature of the Laceration. — In primiparse there 
is almost always a tear through the hymen, 
generally a little on one side of the central 
line, and often at several other points round its 
vaginal attachments. The main tear in the 
mid-line extends into the fossa riavicularis, and 
usually will pass beyond this and lacerate the 
anterior edge of the perineum, the posterior 
fourchette. Deep hymeneal tears necessarily 
pass through the mucous membrane and invade 
the subjacent connective tissue, and, during the 
process of healing, the pieces of hymen are 
separated as small islets, or tubercles, by inter- 
vening cicatricial tissue, or modified mucosa, 
and are called caruncidce myrtiformes ; the 
presence of these is evidence of the passage of 
a large body through the vaginal outlet, and 
would usually indicate the passage of a child of 
at least a viable age and size. 

Tears which involve the perineum usually 
begin as above stated, extending backwards 
along the line of the median raphe through 
the sphincter and into the anus, or they may 
pass along the side of the mid-line, and follow 


the outer edge of the sphincter without actually 
destroying its integrity. 

Varieties. — Perineal rents may be ‘‘ complete,” 
i.e. lacerating the vaginal mucous membrane, 
perineal body, and sphincter ani, so opening the 
rectum anteriorly ; or “ incomplete,” where the 
vaginal mucous membrane and the integument 
with a larger or smaller part of the perineal 
body has given way, leaving the rectum intact. 
More rarely a tear, termed “central,” occurs, 
where the rent seems to begin either on the 
vaginal mucous membrane or on the perineal 
surface, and extends deeply into the perineal 
body, working right through, leaving the 
sphincter ani and the posterior fourchette in- 
tact. Cases have been described where the 
child has been born through this “ central ” 
tear ; but in the majority of such cases the 
anterior margin of the perineum would ulti- 
mately give way, and probably the sphincter 
ani as well. Still more rarely the perineal body 
seems to have given way in its centre, with a 
resulting perineal ha3matoma, which may suppu- 
rate a few days after the child is born. 

As an apparent result of the hardening of the 
skin of the perineum by bicycling, extensive 
tears of the deeper structures of the perineum 
may occur. The author has seen a very tough 
perineal skin drawn forward over the head as it 
extended from under the pubic arch, and has 
subsequently found the skin to have been com- 
pletely separated from its subjacent structures 
almost down to the rectum, accompanied by 
tearing of the vagina longitudinally, exposing 
the rectum laterally also. 

Causation. — Perineal injuries are commoner 
in primipara), especially after thirty-five years 
of age, and the more rapid the labour the 
more likely is the tear to be severe. A large 
“ passenger,” especially a large head, predis- 
poses, especially if the pains are strong. Some- 
times the perineum is too long, for though its 
average length, from margin of anus to posterior 
fourchette, is just over an inch, it may vary 
from I of an inch to over 2 inches. Rigidity of 
the parts, the presence of a small subpubic 
angle, or an altered inclination of the pubes, 
may lead to severe tears. In a vertex presenta- 
tion the tear usually occurs when the sub- 
occipito-frontal diameter is passing through the 
outlet, especially when the supra-orbital ridges 
are emerging. In unreduced occipito-posterior 
presentations the perineum runs a great risk 
of rupture; for here, instead of the vulvar 
outlet being stretched by the circumference 
of the head when its diameter is the sub- 
occipito-frontal (4 inches), it has to make room 
for the head to pass when its diameter is 
the occipito-f rental (4^ inches). Sometimes the 
head seems to be passing through normally, and 
yet a severe rent suddenly appears, and it is 
found that the child’s hand Avas applied to its 
chin, and that the sharp ridge of the fore-arm 
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had cut the stretched perineum. The shoulders 
also are very apt to commence or to increase a 
perineal tear, and may convert an “ incomplete ” 
tear into a “ complete ” one. 

Remits, — If the laceration is superficial, 
haemorrhage is slight. Unless accurately sut- 
ured, raw surfaces, over which all lochial dis- 
charges must pass, are left, and, quite apart 
from distinct evidences of septicaemia, it is not 
infrequently found that there may be some 
pyrexia, 100* to 102* F., about the fourth or 
fifth day, when the lochia are a little faint in 
odour, and probably contain some chemical toxic 
elements. Pyrexia is usually absent if the 
wounds have begun to granulate up, absorption 
not taking place readily through granulation 
tissue. 

If the laceration is “ complete,” incontinence 
of flatus and hecea is soon noticed, and the 
tendency of the sphincter ani, divided anteriorly, 
to pull itself and its adjacent structures back- 
wards is soon apparent, the anus getting nearer 
the coccyx, and the antero-posterior length of 
the vulvar outlet becoming longer. This may 
produce a distressing sensation of gaping of the 
vulva, even permitting air to enter the vagina 
when the patient stoops. 

If the perineum is severely torn, and no 
attempt at union is made, the anterior vaginal 
wall loses some of its posterior support ; and if 
it is itself relaxed and stretched, it is apt to 
prolapse a little, and a cystocele may ensue. 
If this prolapse continues, secondary elongation 
of the supravaginal cervix, or prolapse of the 
whole uterus may follow, owing to the con- 
tinuous dragging action of the cystocele. These 
secondary phenomena are, of course, commoner 
in cases where the vagina or pelvic floor has 
received injury ; but there can be no doubt that 
in women obliged to follow laborious occupations 
a ruptured perineum is sometimes the starting- 
point of uterine prolapse. 

Prophylaxis . — In ordinary labours with the 
vertex presenting, the accoucheur should wait 
till the occiput is protruding or causing perineal 
bulging, and until the nape of the neck is press- 
ing against the arch of the pubes. Then the 
perineum should be supported with the palm of 
the hand, and the occiput should be urged for- 
ward, and at the same time too rapid delivery 
of the head should bo prevented. This en- 
couragement of the occiput to rotate under the 
symphysis can best be done just as a “ pain ” is 
passing oft*, before the recession of the head 
occurs. When the head has reached the outlet 
as far as its supra-orbital ridges, recession is 
less marked, and then the largest circumference 
of the head can sometimes be coaxed through as 
one “pain” is ceasing, and before the next 
commences. If, notwithstanding, the perineum 
threatens to give way, tell the patient to cry 
out, in order to avoid the reflex bearing-down ; 
give chloroform deeply, and apply pressure on 


the occiput with both hands to keep the head 
back if possible. The best way to exert pressure 
upon the occiput is to apply the right hand 
from the perineal aspect, and the left between 
the legs from the vulvar aspect, and let the 
fingers interdigitate. Even then it is difficult 
to exert sufficient resistance. 

Episiotomy . — Jf a tear seem inevitable, the 
small operation of episiotomy may be performed. 
This should be done exactly at the right time, 
or not at all. Wait till the supra-orbital ridges 
are about to be born, and then, if the perineum 
is going to give way, a thin, white, very tense 
line is seen almost all round the margin of the 
vulvar orifice. Take a probe-pointed knife ; pass 
it on its flat, along the child’s head, until its 
point has passed under this thin white line, 
about one-third of the distance between the 
central line of the perineum and the base of the 
vestibule. Then gently turn the handle till 
the cutting edge of the knife meets the tense 
line, which immediately gives way, and a notch 
is made, which, though afterwards looking only 
a quarter of an inch long, gapes to three times 
that length as the head is being born. Make a 
similar notch on the opposite side, and the head 
will almost certainly pass through at the next 
“pain,” with very little deepening of these two 
notches, and with the perineum saved. Scissors 
may be used if preferred. It is best to put a 
single suture in afterwards, on each side. 

Care should be taken that there is no complex 
presentation present, such as a hand near the 
mouth, with a sharp fore-arm to tear the peri- 
neum, and that the posterior shoulder, as it is 
born, does not deepen or cause laceration. 

If the forceps are being used, rapidity of birth 
can \isually be controlled, and the head can be 
coaxed over the perineum, and round from 
under the pubic arch between the “ pains ” at 
the right moment. When the head is distending 
the perineum the forceps may be removed, if it 
is thought that nature will then eflect delivery 
without accident. 

Aiucsthesia, to the surgical degree, is very 
desirable where there is risk of laceration, and 
should always be given when any prophylactic 
manipulations are being adopted. 

Treatment . — Immediately the child is born 
let the perineum be carefully examined, and let 
the nurse, and the patient too, if not under 
aUcTsthesia, understand what is being done, so 
that no charge of carelessness may be sub- 
seipiently brought against the accoucheur. This 
particular charge, neglect of a torn perineum, is 
one so frccjuently brought against medical men, 
with a view to damages, that special care should 
be taken in making the examination, and if 
in doubt as to the need of a suture, let the 
accoucheur err on the safe side and insert one. 

A good time to make the examination is 
immediately after the birth of the child, even 
before the placenta has been expelled, for the 
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patient is probably still under anaesthesia. It 
is quite possible to insert (tying them afterwards) 
the necessary sutures at this time also, especially 
if only perineal sutures are required, for the 
parts are then somewhat numbed. 

Although trifling tears will heal without 
sutures if the legs are tied together, and the 
wound kept aseptic, all wounds of the perineum, 
except those which have merely torn the 
posterior fourchette, should be at once sutured. 

The more extensive the tear, especially if the 
rectum be involved, the more necessary is it to 
suture the rent at once, though union will often 
take place if the operation is unavoidably post- 
poned for a few hours. 

Preparatioiis for the, Operation. — Let the 
patient be kept under ainesthesia if it is con- 
sidered that sutures ani needed. For the in- 
sertion of sutures for “ incomplete ” perineal 
tears ana 3 sthesia is not essential, for the only 
pain is as the needle enters and leaves the skin, 
and that is often somewhat numbed at first. 
Keep the patient in the lithotomy position, by 
means of a Clover’s crutch or an improvised 
roller -towel or sheet -sling. Clean the parts 
well with antiseptic lotion, and dam back any 
haemorrhage coming from the uterus with 
antiseptic vaginal tampons. Let an assistant 
separate the labia well, and expose the torn 
surfaces. The parts should be shaved, if hirsute. 

(1) The Operation for Incomplete Rupture. 
— The best needle is a rectangular one fixed in 
a handle, as recommended by Dr. Cullingworth 
(Fig. 61). Pass the sutures in such a way. 



that when they are tied, the wound is entirely 
obliterated without any incurving of the skin or 
mucous membrane. In introducing the sutures, 
notice carefully if any spots in either of the raw 
surfaces are depressed or cupped. If so, it 
shows that muscle-fibres, e.g. of the sphincter 
ani, are cut through and retracted. These must 
be carefully caught in the sutures, and drawn to 
the surface. The rectangular needle, unarmed, 
should enter the skin or mucous membrane 
(Fig. 59) quite close to the edge of the tear, 
should pass deeply into the tissues under the 
base of the rent and out at the other side, 
“buried” throughout. The needle should then 
be threaded with silk-worm gut and withdrawn. 
The first suture should be inserted opposite the 
posterior angle formed by the tear, nearest the 


anus, and the other stitches, one-third of an 
inch apart, should then be inserted anterior to 
the first one till the anterior margin of the 
perineum is reached. After all the sutures have 
been inserted they should be tied in the same 
order. The following diagrams show the faulty 
and the correct methods of inserting sutures for 
the repair of incomplete ruptures (Figs. 62, 63). 

The sutures should be removed in seven days, 
after the bowels have been well opened. 

(2) The Operation for “ Complete ” Rupture. 
— When it is found that the sphincter is torn, 
and the rectal mucous membrane exposed, the 
patient must be arranged in the lithotomy 
position, in a good light. The rectal tear must 
be sutured first with catgut, the sutures being 
introduced first at the apex of the tear, the 
highest point from the anus. The best way to 
insert the sutures is as follows : — Let the rectal 
wound be put on the stretch by an assistant’s 
hands, one on each side of the vulva. Steady 
the apex of the wound with dressing forceps, 
and take a rectangular, or, if preferred, a half- 
curved needle set in a holder, and pass it, un- 
armed, from the rectal aspect at the apex of the 
tear, as close as possible to the torn surface, at its 
very edge, without actually passing through the 
rectal mucous membrane itself, and pass it side- 
ways into the tissues in such a way that it in- 
cludes a little bunch of submucous and muscular 
tissue, and comes out again at the edge of the 
vaginal mucous membrane without actually 
entering the vagina itself. Then thread the 
needle, the eye of which is at its point, and 
withdraw it, leaving the catgut in the 
track made. Then pass the unarmed 
needle in a similar manner on the 
opposite side of the apex of the rent, 
and thread it when passed with the 
)| vaginal end of the catgut which was 
left in the tissues on the opposite 
side, withdraw it, and tie the catgut 
suture, so that its knot is in the 
rectum. Then pass succeeding sut- 
\ires from above downwards, till the 
anus is reached, tying each before 
the next is passed. When tied, each suture may 
be at once cut short, or, as is found more con- 
venient in practice, hold the one just tied in the 
left hand to steady the parts till the next suture 
is introduced and tied, and then cut short the 
previous one. If the sphincter ani is only partly 
cut through, a so-called purse-string suture, as 
advised by Dr. Percy Boulton, may be used, 
either without inserting any rectal sutures, or 
in addition to them, to add to their security. 
The purse-string silkworm-gut suture is passed 
completely round the rectal wound. It is made 
to enter at the edge of the skin at the anal end 
of the tear, and is passed along, buried, parallel 
with the cut rectal surface to the apex, and 
back again along the other side, and out again 
at the anal edge of the wound. It should be 
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buried sufficiently deeply at its first insertion 
to include the muscle of the divided sphincter 
(see Fig. 59, p. 269), for then, when tied, it 
accurately draws the sphincter forwards, so that 


the divided strands are in close contact, and at 
the same time it affords great support to the 
catgut rectal sutures already passed. As a rule, 
it should be inserted before the rectal catgut 
sutures are passed, but should not be tied till 
afterwards. 

6. Injuries to the Pelvic Articulations. — 
Causation , — The pelvic joints are the sacro- 
iliac, the pubic, and the sac ro- coccygeal. They 
are all united by cartilage, and are rendered 
more mobile during pregnancy owing to soften- 
ing and hypertrophy of the cartilage, with 
increased development of the existing synovial 
pouches. The result is that during labour there 
is a yielding of the bones united by these joints, 
and a certain definite though inconsiderable 
gliding motion is permitted. This has been 
proved by Walcher, Pinzani, and others, and is 
the raison d^etre of “Wal cherts position in 
difficult labour. The joints are unduly strained 
if there is any marked disproportion between 
the pelvis and the passenger. The pubic joint 
is necessarily divided into symphysiotomy, but 
VOL. v 


I unites promptly with fibrous union, unless 
I antiseptics have broken down, when suppura- 
tion and destruction of the cartilage would 
! ensue, and bony union eventually would take 
place. In this same operation the 
sacro-iliac joints are liable to be seri- 
ously injured if, at the moment of 
division of the inter-pubic cartilage, 
the legs are unsupported and allowed 
to fall outwards. The sacro-coccy- 
geal joint is rarely injured, for it 
allows of very free movement. If, 
however, there has been previous dis- 
location and fixation of the joint, and 
especially if the coccygeal apex points 
forward, difficulty at the end of the 
second stage may arise, and fracture 
at the joint has been known to take 
place. More rarely dislocation of the 
coccyx has been known to occur dur- 
ing labour, the point of the coccyx 
then pointing backwards. 

Evidences of Injuries to the Pelvic 
Articulations , — The main evidence of 
serious injury to one of the pelvic 
joints is dyskinesia — difficulty in 
walking — associated with local pain 
and tenderness. If the patient is not 
seen till some w'eeks after labour, the 
local pain and tenderness will have 
passed off, and no evidence may be 
left except the dyskinesia. To ex- 
amine the pubic joint let the patient 
be placed on her back. A thumb 
placed in the vagina and applied to 
the back of the symphysis, whilst the 
other fingers of the same hand are 
over the joint, will enable intra-pubic 
mobility or tenderness to be deter- 
mined, especially if one leg is pas- 
sively moved up and down by an assistant. 
To examine the sacro-iliac joint, the patient 
should stand, supporting herself against a fixed 
point, and the physician should apply his ear 
to each joint in succession, whilst the patient 
flexes and extends the thigh of the same 
side. If there is much movement in the joint 
some creaking or crackling will be hoard. 
In all such cases the effect of a tight girth 
round the pelvis — a large towel, for instance — is 
almost diagnostic ; for the patient, who just 
before wobbled about, unable to walk without 
support, can now walk very fairly across the 
room, experiencing great support and relief. If 
the sacro-coccygeal joint is affected, an examina- 
tion with one finger in the rectum, and the 
thumb outside, will enable the physician to 
grasp the bone, and judge at once of its 
mobility, its relations, and the tenderness of its 
joint. The main symptoms, at first, if the joint 
is inflamed, are coccygodynia (painful sitting), 
with some dyschezia (painful defcecation), and 
often pain when coughing or sneezing, owing to 

18 



Em. 62.— A, faulty method of suture, falling short of the bottom of wound and 
not catching all tlie muscle-ends : a, before tying; 6, after tying. The latter 
figure shows dead space at the bottom of woutid after tying; perineal body 
only partially restored. B, suture improperly placed : a, before tying ; 
by after tying. The suture a has too little lateral sweep, and it does not 
include the ends of all the retracted muscle-fibres at the sides of the wound ; 
b shows the result, the pelvic floor being imperfectly restored. (Norris.) 



Fig. 63.— Shows full sweep of a properly placed suture : a, before tying ; b, after 
tying. Even though the tear runs in different planes at different depths, the 
muscle-ends are held in apposition throughout the entire depth of the wound 
(Norms.) 
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traction on the coccyx by the muscles of the 
pelvic floor. After a time all these symptoms, 
except coccygodynia, disappear. 

Treatment , — If the pubic or sacro-iliac joints 
are very tender, a blister will be the best treat- 
ment, with rest in bed. Later on, a firm binder 
round the pelvis, with avoidance of all exertion, 
is indicated, and will soon lead to the joint 
becoming normal again. If the sacro-coccygeal 
joint be affected, a blister often cures ; but if 
the coccygodynia persists, or the coccyx is found 
fixed and displaced forwards or backwards, it 
may require to be forcibly readjusted, or more 
rarely to be excised. 

7. Injuries to the External Organs of 
Generation. — (a) Laceration of the Vulva . — 
Tears through the hymen have already been 
discussed ; but tears may also take place in the 
vestibule, or through the labia minora, or even 
extend into the labia majora, or the urethra 
may occasionally be injured near its external 
meatus. 

Evidences . — The tears in these cases, unless 
the swelling of the parts should prevent, are 
at once seen on inspection. The hiemorrhage, 
unless some varicose vein or the venous plexuses 
in the labia majora are torn across, is not 
severe ; but bleeding from a superficial tear in 
these vascular tissues may continue for many 
hours or days, and be overlooked owing to the 
presence of the lochia, and may produce pro- 
found ameniia. 

Treatment . — Any tear should be at once 
closed with catgut, or silk, to check haemor- 
rhage, and to ensure primary union. 

(6) Vulvar Hcematoma. — Occasionally a pu- 
dendal vein gives way during the second stage of 
labour, and if the skin remains intact a vulvar 
haematoma results. Such an accident usually 
occurs in primipane, because in multipara 3 the 
veins are more varicose and superficial, and 
tend to burst externally. If a large haematoma 
is formed, obstruction to the presenting part 
may result. 

Evidences . — The usual symptom is severe pain 
in one labium majus, felt suddenly during a 
“pain,” in the later part of the second stage, 
and not infrequently some shock results. On 
examination the swelling of the labium is found 
to be irreducible, dark in colour, bulging over 
the labium of the other side, tense and fluctu- 
ating, but gradually getting less elastic as the 
blood coagulates, and finally getting boggy from 
oedema round the effusion. There is no impulse 
on coughing. It is distinguished by its history, 
and by its physical signs, from distended 
Bartholini^s gland, labial abscess, hernia, and 
varicose veins. 

Treatment . — If there is definite, though slight, 
obstruction, and the head presents, deliver with 
forceps. If the obstruction is such that forcible 
delivery would bruise or tear the swollen parts, 
the tumour, after the vulva has been shaved, 


must be incised on the skin aspect, along the 
long axis of the labium. Turn out the clot, 
and apply pressure till the child is born, tying 
any bleeding point. If the wound can be made 
(piite clean and free from any adhering clot, a 
few buried purse-string sutures will approximate 
the surfaces, and an attempt may be made with 
outside pressure to promote primary union. As 
a rule, such cavities do not thus heal, and may 
be packed with gauze and allowed to granu- 
late up. 

B. Injuries due to Prolonged Pressure 
ON THE Internal Generative Organs 

Causation. — In some cases of obstructed 
labour there is extensive nipping of some parts 
of the uterus, cervix, or vagina, between the 
head and some bony point of the pelvis, most 
commonly the pubic symphysis. We have seen 
that obstructed labour often leads to tonic 
contraction of the uterus, and subsequently to 
thinning of the lower zone, and to laceration 
of the stretched tissues ; but delivery may be 
effected without laceration, and yet the tissues, 
swollen from (edema and ha3morrhagic extrava- 
sation, lose their vitality. A slough then forms, 
and is thrown off in from four to ten days by 
a process of ulceration between the dead and 
living tissue ; and if the slough be deep, it may 
include the lining membrane of a neighbouring 
viscus, such as the bladder, and a urinary fistula 
would result. If, in a contracted pelvis, the 
anterior lip of the cervix is nipped between the 
head and the brim, the part below the pressure 
becomes swollen, and this further delays labour. 
The part nipped soon loses its vitality, and 
eventually sloughs, and a utero-vesical fistula 
would result ; or, if the whole anterior lip of 
the cervix sloughed, the fistula would practically 
be a vesico-vaginal one. In either case some 
bladder irritation and, possibly, some cystitis 
may follow, and some induration from cellulitis 
may also be found round the margins from which 
the slough had separated. When a uretero- 
vaginal fistula is formed, it is more usually the 
result of a laceration than of a slough. When 
a recto- vaginal fistula is formed it is generally 
at the perineal end of the vagina, and is usually 
due to a complete perineal rupture, with partial 
union by a bridge of tissue between two stitches, 
the others having given way. More rarely a 
slough forms opposite the sacral prominence, 
and an opening may be made into Douglas’s 
pouch ; but if so, the general peritoneal cavity 
is effectually protected by rapidly effused lymph. 

Evidences of ElouAjhimj . — Superficial sloughs 
along the vagina, and at the orifice of the vulva, 
are not uncommon, and are the result of pres- 
sure, and of the “glissading” of the tissues 
owing to the child’s head pushing the tissues in 
front of it, detaching the mucous membrane 
from its deeper attachments, and depriving it 
of blood-supply. With antiseptic care these 
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superficial sloughs are unimportant. If the 
bladder has been laid open by a slough, it 
would be noticed that in from four to. ten days 
urine would be coming away from the vagina, 
and the bladder would be found to be more or 
less empty. The exact position would probably 
not be known till some time after the fistula 
was diagnosed, for a satisfactory examination 
could hardly be made till the parts had 
involuted. 

Prophylaxis. — All such cases of fistula, the 
result of delayed labour, are now relatively 
rare, owing to the forceps being used earlier, 
and to the adoption of other measures to 
prevent undue delay. 

Treatment. —This would have to be delayed, 
and the fistula treated by a secondary operation 
after its precise character had been determined. 
To surgically treat a fistula, due to pressure, 
immediately after the separation of the slough, 
would certainly prove a failure, owing to the 
induration and lack of vitality round the 
margins of the wound, and the presence of 
some cystitis. Time should also be given for 
the wound to cicatrise, for it invariably gets 
smaller, and the operation therefore becomes 
less severe. In the meantime, all that can be 
done is to adopt some suitable paliative treat- 
ment, for, although a radical operation is useless 
during the puerperium, much relief can be 
afforded to the patient, and septic consequences 
can usually be averted. The vagina should 
be douched with some sedative solution, such 
as borax (dr. 2 to three pints), lysol (dr. I 
to three pints), or diluted Condy’s fluid, and 
some antiseptic wool or wool - pads can be 
kept constantly applied to the vulva, or a 
suitable urinal can be worn. Women accus- 
tomed to wear diapers at menstruation do not 
object to such appliances as much as one would 
expect. In a few cases patients do not need 
to wear anything when recumbent, but all 
depends upon the exact position and extent of 
the fistula. 

Six weeks after the labour an operation may 
be performed. (See “ Vagina.”) 

C. Acute Inversion of the Uterus 
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Definition. — This form of uterine displace- 
ment is a more or less complete turning “ inside 
out and upside down ” of the body of the uterus, 
so that its lining membrane becomes external 
and its fundus the lowest portion of the body. 

The fundus may be “completely” or only 
“ partially ” inverted. 


Morbid Anatomy. — When the fundus becomes 
completely inverted it draws down with it, into 
the peritoneally-invested cup, part of the broad 
ligaments, with their pampiniform plexus of 
veins, the round ligaments, the ovarian liga- 
ments, and sometimes the ovaries themselves, 
with part of the Fallopian tube, and more rarely 
part of the omentum. These so completely fill 
up the hollow that the physical examination 
may fail to feel the cup-like depression which 
theoretically exists. 

Prolapsus of the uterus or vagina may be 
also present. In such cases the fundus, even 
when the placenta is not attached, may be quite 
outside the vulva. 

Cansation. — This accident is said to occur 
once in 200,000 labours, and may be both 
artificially and spontaneously produced. 

Inversion cannot occur if the uterus is 
contracted. The body of the uterus must be 
completely relaxed. 

{n) Artificial inversion may be caused in two 
ways: — (1) Forcible expression during uterine 
relaxation. — Expression of the placenta during 
the third stage of labour should only be 
practised during a “pain,” otherwise indenta- 
tion of the fundus may be induced. Partial 
inversion seems to temporarily paralyse that 
portion of the uterus, so that when a “ pain ” 
arrives the whole uterus contracts, except the 
inverted fundus, which is grasped and driven 
downwards in the line of least resistance, and a 
complete inversion may ensue. This may take 
place during the next pain, or after the lapse of 
some hours, or even some days after a partial 
inversion has been produced. 

(2) Traction on the umbilical cord during 
uterine inertia. The fundus, with its adherent 
placenta, may be thus partially inverted, and 
this may be converted into a complete inversion 
either by “ expression ” or by further traction on 
the cord, or spontaneously. 

{b) Spontaneous invei'sion may occur in several 
ways. As already stated, a partial inversion 
may be converted spontaneously into a complete 
inversion, but there is no doubt also that an 
inversion may be induced spontaneously ab 
initio. A short umbilical cord, or a cord ren- 
dered relatively short by being wrapped round 
the fmtus, may be the primary cause, and is, 
according to Herman, the way in which a 
considerable number of cases of inversion are 
brought about. An inert fundus, with a pla- 
centa partly separated, and hanging down into 
the body of the uterus, may be inverted exactly 
as a chronic inversion is produced by a fibroid 
polypus. Increase of intra-abdominal pressure, 
by the patient coughing, sneezing, or “bearing 
down,” encourages inversion to become complete 
if cupping has been begun, and, according to 
some observers, this is thought to be sufficient 
to spontaneously produce the initial partial 
inversion. 
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Evidence and Diagnosis , — The main symptoms 
are sudden, severe collapse and hiemorrhage 
coming on during, or more rarely after, the 
completion of the third stage of labour. The 
collapse is caused by strangulation of the uterus 
and its appendages, and is only relieved by re- 
duction of the displacement. 

The condition of the patient resembles that 
due to rupture of the uterus (see p. 265) ; but 
the fact that the uterus cannot be felt over the 
pubes, and that the collapse has occurred in 
the third stage of labour instead of the second 
stage, will suffice to differentiate. If the pla- 
centa is adherent the mass will protrude beyond 
the vulva, and the diagnosis will be obvious. 

If the placenta is detached the inverted 
fundus may, or may not, reach the vulva, and 
would have to be distinguished from a fibroid 
polypus. The absence of the uterine body 
from the hypogastrium will sufficiently exclude 
the diagnosis of a uterine fibroid, and if the 
hand be passed into the vagina behind the 
swelling, and pressure be made by the other 
hand, the exact condition is easily determined. 

Prognosis. — The mortality is about 66 per 
cent. Death may rapidly ensue from shock or 
hemorrhage, or may follow in a few days, if the 
case be untreated, from hemorrhage or sepsis, 
or later on from exhaustion. 

If the patient survive and the uterus be 
unreduced, the inversion becomes chronic and 
involution is greatly impeded, and the patient 
remains very ill and suffers from much pelvic 
pain and from continuous hyemorrhages and 
discharge. 

Prophylaxis . — Forcible extraction of the child 
or placenta should be avoided in all cases of 
secondary uterine inertia. More particularly 
should expression from above, or traction on an 
adherent placenta from below, be avoided, except 
during a definite uterine contraction. If the 
cord is too short to permit delivery, it must be 
cut as soon as the passages are sufficiently 
dilated to admit the rapid delivery of the child 
by forceps. The relatively short cord wrapped 
round the child^s neck or trunk should be un- 
rolled or, if need be, divided. Good uterine 
contraction and retraction of the uterus must 
be ensured after the birth of the child. 

Treatment , — The uterus should be immediately 
replaced by manual taxis under anaesthesia. 
The placenta may be detached if still adherent, 
and after the bladder has been emptied the 
inverted uterus should be grasped by the right 
hand, and steady pressure should be made in 
the direction of the pelvic veins, while the left 
hand is steadying the rim of the uterine neck 
from above. It sometimes hastens reduction to 
try and reinvert the parts of the uterus nearest 
the rim of the cervix, instead of pushing on the 
fundus alone. 

Reduction should be very prompt whilst the 
uterus remains inert. Every hour increases 


the patient’s shock and makes reduction more 
difficult, A rectal injection of two pints of 
saline infusion with a little brandy will rapidly 
relieve the patient after reduction, but does 
very little good till that is effected. Never give 
ergot till the uterus is reduced. 

If the incident be discovered at once, re- 
duction may be effected without anaesthesia ; 
but if an hour or two have elapsed it will be 
essential to put the patient under complete 
anaesthesia. Manual reduction will usually fail 
after some days have elapsed, and reduction will 
have to be effected by Aveling’s repositor (see 
“ Uterus, Chronic Inversion”). 

Antiseptic vaginal douches should both pre- 
cede and follow reduction. 

Labour, Operations 

The following operations are here described : — 


1. Induction of Premature Labour . . 276 

2. Forceps 281 

3. Vectis . . ... 287 

4. Version .... ... 287 

5. Embryotomy 290 

6. Symphysiotomy ... 297 

7. CjBsarean Section 299 


1. Induction of Premature Labour 

Histouy and Indications. — The induction of 
premature labour is defined as the artificial 
bringing on of labour before full time, but after 
the fmtus has reached an age at which it is 
viable. The induction of abortion implies the 
emptying of the uterus before the twenty-eighth 
week of pregnancy, for a foetus born earlier 
than that cannot survive. 

The idea of intentionally producing premature 
labour was derived by analogy from parturition 
occurring accidentally before term. The opera- 
tion was originally designed for the sake of the 
child only. It was of British origin about a 
hundred and fifty years ago, being introduced 
in Germany some fifty years later, and in France 
at a still more recent date. Its morality and 
expediency w^ere long questioned. 

About the year 1756, there was a consulta- 
tion of the most eminent men in London at that 
time, to consider the moral rectitude of, and 
advantages which might be expected from this 
practice, which met with their general approba- 
tion.” In 1800, Denman wrote of induction as 
a recognised and valuable operation in cases 
where pelvic deformity prevented the birth of 
a living child at term, and also in cases of 
habitual death of the foetus in utero at or near 
the end of pregnancy, an indication which is 
now very rarely acted upon. At that time 
induction was not undertaken for the sake of 
the mother ; for Denman wrote : “It ought not 
to be performed when the patient labours under 
any hazardous disease.” At a later date, how- 
ever, it became usual to induce labour with a 
view to checking the progress of any disease 
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which, while threatening the life of the mother, 
is dne to or is aggravated by pregnancy. 

To illustrate the relative frequency of the 
various conditions in which labour is induced in 
modern practice, it may be mentioned that in 
44 cases reported by S. Korscheban,^ 11 induc- 
tions were for contracted pelvis ; 3 for osteo- 
malacia; 14 for lesions of the heart; 7 for 
nephritis ; 3 for pernicious nausea ; 5 for tuber- 
culosis ; and 1 for perityphlitic abscess. The 
maternal mortality was 6 per cent, this being 
entirely in cases where the operation was under- 
taken on the mother’s behalf, and was in no case 
traceable to the operation ; 79*4 per cent of the 
children were born living. Apart from con- 
tracted pelvis, Heyman (see infra) has recently 
induced labour most frequently for threatened 
eclampsia, lesions of the heart, and tubercu- 
losis. 

Methods. — In reviewing the various methods 
by which labour may be induced, it is not 
necessary to mention the use of agents such as 
ergot and quinine, for the action of all drugs is 
much too unreliable for this purpose. The same 
applies to mechanical irritation of the nipples, 
and other devices which have from time to 
time been suggested for setting up uterine con- 
tractions. 

The original method of inducing labour was 
simple puncture of the membranes, and for 
many years it remained the only one in use. 
It is sure to be followed by labour sooner or 
later, but delivery is by no means always ended 
during the life of the child. The bag of fore- 
waters being absent, the fmtal head has to 
play the part of dilator, and is exposed to the 
pressure of the parts dilated during the slow 
progress of a “dry labour.” Owing to its un- 
certainty as to time, and the undue risk to the 
child, puncture of the membranes has been 
given up in cases where induction is undertaken 
in order to allow of the birth of a living child 
through a narrow pelvis. In certain cases, 
however, where the indication is some condition 
threatening the life of the mother, such as 
eclampsia or accidental luemorrhage, rupture of 
the membranes forms a useful initial step 
towards emptying the uterus. 

Daily repeated digital dilatation of the cervix 
was the method which displaced puncture of the 
membranes. The objection to this method is 
that the practitioner may have to dilate the 
cervix daily for ten or twelve days before the 
onset of labour. The results, however, are 
excellent, and other measures may be adopted 
at any time if progress is too slow. In the 
year 1824, Professor Hamilton of Edinburgh 
was teaching and employing this method. Its 
value may be judged from the results of Moir,^ 
who employed it from the year 1833 until the 

^ Monatschrift fur GebicrtshilJfe und Oyndkologie^ 
Band ii. Heft 1, 1900. 

2 OhsteU Trans, Edin , vol. xxiii., 1897-98. 


year 1884. During that time, he induced 
labour in 26 patients — -eight times in one 
patient, five times in three, four times in one, 
thrice in ten, twice in three, and once in eight. 
Of the 72 children (twins once) 59 were born 
living and healthy, and 13 were still-born. The 
operation was thus successful as regards the 
child in 82 per cent of his cases. Moir induced 
labour 69 times without losing one mother, but 
the last two patients upon whom he operated 
died during the puerperium. He used to begin 
by passing through the cervix a metal rectal 
bougie, and turning it round so as to separate 
the membranes near the os. This was repeated 
daily, until “ in the course of three or four days, 
but sometimes not until six or seven, the con- 
dition not only of the os and cervix, but also of 
the vagina, became entirely changed so as to be 
soft, relaxed, and dilatable, very much as at the 
full time.” So soon as this occurred dilatation 
was continued with one and then with two 
fingers, once or twice daily, until pains began. 

Vaginal douching with hot water was intro- 
duced as a mode of inducing labour by Kiwisch, 
in the year 1836. Repeated with sufficient 
frequency day after day douching will induce 
uterine contractions, but it is a very uncertain 
and slow method. The constant flow of water 
over the part sets up an unhealthy condition of 
the vagina, and renders it peculiarly liable to 
become the seat of septic infection by removing 
the natural discharge and the superficial epi- 
thelium. Its employment has been recently 
advocated by Larwey.^ 

Of late years the most popular method of 
inducing labour has been that of Krause. A 
flexible bougie (not a catheter) is introduced 
through the cervix, and pushed up between the 
membranes and the uterine wall until its point 
lies about seven inches above the level of the os 
internum. The portion of the bougie remaining 
outside the uterus is then coiled up or cut off 
short, and a pad of gauze is placed in the 
vagina in order to keep the bougie in position. 
When pains begin, which usually happens within 
a few hours, the bougie is withdrawn and labour 
is allowed to proceed naturally. There is con- 
siderable risk of puncturing the membrane when 
inserting the bougie, and the placenta may be 
injured and partly separated should the instru- 
ment chance to traverse that part of the uterine 
wall to which it is attached. These risks are 
naturally increased when, as is sometimes 
necessary, a second bougie is inserted after 
waiting in vain during some hours for the onset 
of labour. Briggs, of Liverpool, has advised 
the insertion of three or four bougies together 
at the beginning, a course which increases the 
rapidity of the method, but also obviously 
multiplies its risks. The nature of the results 
which may be obtained by the use of the bougie 

* Archiv fur Oyn,^ Band lx. Heft 8, 1900. 

2 Trans. North of England Gyn. Soe., Nov. 1893. 
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may be gathered from Hey man’s ^ report of 107 
cases, out of which 64*3 per cent of the children 
were born alive. There was no maternal mor- 
tality traceable to the operation, though the 
mothers died in certain cases in which the 
operation was undertaken owing to serious 
maternal disease. Leopold’s average time for 
completing labour by this method is 80 hours 
16 minutes. Briggs’s average is less than half 
this time when three or four bougies are intro- 
duced together ; and when the bougie is used, 
his modification should always be preferred to 
the original method. 

In 1892, Pelzer introduced a method of in- 
ducing labour by injecting one or two ounces 
of glycerine through tlie cervix into the lower 
uterine segment between the membranes and 
the uterine wall. The glycerine is said to act 
in three ways: (1) as a chemical irritant; (2) 
by removing some of the liquor amnii by osmosis ; 
and (3) by separating the membranes from that 
portion of the uterine wall surrounding the os 
internum.- This method has been said to be 
not only ineffective but dangerous, various in- 
conveniences having followed its employment, 
namely, slow pulse, high temperature, cyanosis, 
hsemoglobinuria, and albuminuria. Out of thirty- 
five cases collected by Helme this method failed 
to bring on labour in only two instances, and in 
these two cases one j)atient was moribund when 
the glycerine was injected, while the other had 
already had three bougies in her uterus for 
several days. Four of the women died, two 
from eclampsia, and two from nephritis which 
was known to be pre-existent. Under certain 
circumstances glycerine is doubtless of use in 
favouring dilatation, but it is doubtful whether, 
unaided, it affords a good method of inducing 
labour. During the last few years very few 
cases have been reported in which it was used. 
Spinelli ^ has recently advocated another method 
of employing glycerine for this purpose. He 
packs in between the membranes and the uterine 
wall a strand of gauze soaked in ichthyol and 
glycerine. 

Very many years ago Huter caused uterine con- 
tractions by distending the vagina with a bladder 
smeared with oil of hyoscyarnus, and the first 
india-rubber bags used in obstetric practice were 
employed in the same way. The action of a bag 
placed in the vagina being found to be extremely 
uncertain, fiddle -shaped bags, like those of 
Barnes, were devised in order that part of the 
bag might be introduced through the cervix, 
and might so exert direct dilating force upon the 
os uteri. These elastic, fiddle-shaped, hydrostatic 
dilators may be used for the induction of labour 

^ Archiv filr Oyn., Band lix. Heft 2, 1899. 

2 The practice of separating the membranes freely by 
copious injections of water through the cervix was found 
to be very dangerous, owing to the risk of producing air 
embolism, and has accordingly fallen into disuse. 

^ Archiv Hal. di Qin., December 31, 1898. 


after preliminary dilatation of the cervix sufficient 
to admit of their introduction. 

The conical bag designed by Champetier de 
Ribes ^ has been gaining favour during the last 
twelve years. It is conical in shape, the tube 
through which it is distended being attached at 
the apex, and it has a pelvic curve. Being made 
of strong silk covered with india-rubber, it is 
practically inelastic and, when filled with water, 
preserves its conical form in spite of considerable 
pressure. When the os has been dilated enough 
to admit tv/o fingers the folded bag is passed 
upwards until the whole of its conical portion 
lies within the uterus. When almost filled with 
water it fits into the lower uterine segment, and, 
acting as a large foreign body, it sets up uterine 
contractions, as a rule, within three or four 
hours. The bag then acts as a fluid wedge, 
much as the “fore-waters” do in normal labour, 
and transmits to the cervix and lower uterine 
segment the force of the uterine contractions.'*^ 
If these are weak or absent, the attendant may 
add to or replace them by pulling gently upon 
the stalk of the bag from time to time. The 
base of the cone is approximately of the same 
diameter as a fmtal head, so that when the os is 
large enough to allow of the bag slipping through 
it into the vagina, dilatation may be considered 
to ])c complete, and delivery may be rapidly 
ended if necessary. The main defect of Cham- 
petier de Ribes’ bag lies in the fact that, owing 
to its large bulk, it is liable to displace the 
head, and thus tends to favour the causation of 
malpresentations and untoward positions of the 
head. The instrument has probably been used 
more frequently in cases of ha;morrhage and in 
dry labours than for inducing labour, the purpose 
for which it was designed. It is, however, most 
useful in cases in which induction must be rapidly 
performed, and when simpler means have failed 
to produce the desired effect. 

Horrocks employs for induction small bags of 
very thin india-rubber, which closely resemble 
toy balloons. One of these is tied over the 
end of a No. 6 catheter, which is then passed 
about two inches through the cervix so that the 
bag lies within the uterus. It is then filled with 
fluid by means of a syringe connected with the 
catheter by a short rubber tube. The bag acts 
as a foriiign body, and after a time sets up uterine 
contractions ; but this result may be delayed for 
several days. When once established the pains 
may continue naturally, or it may be necessary 
to maintain them by the use of Barnes’ or de 
Ribes’ bags. These small rubber balloons afford 
a very perfect method of gradually and slowly 
inducing labour, which in time may prove 
superior to the use of the bougie or repeated 
manual dilatation. They do not in any way 

^ Annates de (jynkologie et d^ohsUtriqiie, 1888. 

^ It follows that this bag is seen to the greatest ad- 
vantage when the membranes have been ruptured and the 
waters lost. 
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compete with other hydrostatic dilators by which | 
force may be directly applied in opening up the 
os uteri. ^ 

Risks. — The special risks which attend the 
various methods of inducing premature labour 
have been mentioned above. Those which are 
incidental to the methods which are now general, 
or are likely to become so, are not serious, and 
they affect the child rather than the mother. 
They should, however, be remembered when 
choosing the method to be adopted in any case. 
The risks which attend the operation whatever 
method is employed, next demand consideration. 
The child may, of course, be lost if labour is 
induced too early or too late ; in the latter case 
the mother also is exposed to the risks of a 
severe instrumental labour. These accidents 
can only be obviated by careful calculation and 
measurements, and by frecpient examinations 
made as the time for induction draws near. A 
lack of patience in waiting for complete dilata- 
tion of the soft parts is to blame for the death 
of many children, and, though obvious, it must 
be pointed out that for successful delivery by 
turning a roomy cervix is even more essential 
than for forceps delivery. 

For the mother, the main risk is that of septic 
infection ; for whatever be the method employed, 
repeated and prolonged vaginal and intra- uterine 
interference may prove to be necessary before 
delivery can be brought about. Though the 
danger of sepsis is indeed the only one which 
need be seriously considered when contemplating 
the induction of labour, it is so grave as to 
forbid the operation except when clearly indi- 
cated, and in circumstances when scrupulous 
cleanliness can be obtained. All fussy attempts 
to render the vigina aseptic are to be deprecated, 
and the use of strong antiseptic solutions should 
be avoided as tending to lower the resistance 
of the parts to the invasion of pathogenic or- 
ganisms. Vaginal douching should be limited 
strictly lest the natural secretions bo too com- 
pletely removed. A mild antiseptic, such as 
lysol or creolin, should be employed rather 
than mercurial salts or carbolic acid. All in- 
struments used should be capable of sterilisa- 
tion by boiling, and should be boiled on every 
occasion before use. The personal cleanliness 
of the operator and attendants should be 
secured with the same care as in major surgical 
operations. Above all, it is necessary to avoid 
bruising, tearing, or crushing of the vulva, 
vagina, and uterus. “ A light hand is the best 
antiseptic,” and for this reason, whenever time 
permits, mild and gentle measures should be 
adopted in the first instance, and should be 
given a full trial before more violent and rapid 
methods are employed. It is essential that all 

^ Electricity has often been suggested as a means of 
inducing labour ; but any current which is sufficiently 
strong to set up uterine contractions is so disagreeable to 
the patient, that this method is without practical value. 


faecal accumulations be removed from the bowel 
before beginning induction, and that the rectum 
be fully emptied every day thereafter. 

Care of Child . — In arranging to induce labour, 
preparations for the reception of the child must 
not be forgotten. If possible, the services of a 
wet nurse should be secured for a short time, 
as the maternal supply of milk is usually some- 
what delayed, and often fails altogether. An 
incubator must also bo provided in which the 
child can be kept for a few weeks, namely, 
until the natural term of pregnancy has expired. 
Good “ thermostatic nurses ” can now be ob- 
tained in which a temperature of from 85'’ to 
90"’ F. can be maintained by means of a lamp or 
gas jet controlled by an automatic regulator. 
Failing this, a box with a false bottom may be 
constructed, the lid being of glass, with holes 
for ventilation. The child, wrapped in cotton 
wool, with a thermometer, is placed in the upper 
chamber, while the lower contains a number of 
hot-water bottles sufficient to raise the tempera- 
ture to a proper degree. When the thermometer 
falls, the bottle which has cooled most is with- 
drawn and replaced by a fresh hot one. The 
temj)erature is gradually lowered week by week. 
The child should be removed from the box only 
for washing and feeding. If not strong enough 
to suck, the infant should be fed with a tea- 
spoon, mother’s milk being drawn off for the 
purpose when possible. 

Choice of Time and Method. — The cases in 
which labour may be induced with propriety 
fall, as above mentioned, into two classes, 
namely : ( 1 ) those in which the operation is 
done mainly in the interest of the child ; and 
(2) those in which it is undertaken chiefly for 
the sake of the mother. It is necessary to con- 
sider briefly the conditions under which labour 
should be induced, and the methods which are 
most appropriate in cases of these two kinds. 

In cases of moderate [lelvic contraction seen 
early in pregnancy, we may be aware from ex- 
perience at previous conflnements, or we may 
conclude from measurements, that a living child 
cannot be delivered by forceps or turning, while 
the pelvis is too large to justify Cmsareaii section. 

If the true conjugate be estimated at from 

to 3 J inches (or 3 J if the transverse diameter 
is small), induction is the proper treatment ; for 
although some authorities prefer symphysiotomy 
at term to premature induction under these 
conditions, the cutting operation does not as 
yet yield results sufficiently good to justify its 
choice in cases which arc seen early enough to 
permit of induction. 

When it is decided to induce labour pre- 
maturely, the time at which this can be done 
with the greatest advantage must be carefully 
determined. There is little chance of rearing a 
child born before the thirtieth week of gestation, 
and in the interest of the child induction should 
be delayed as long as possible. It must be 
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performed, however, soon enough to ensure that 
the foetal head is smaller and its hones more 
plastic than at term, and should therefore be 
done as a rule not later than the thirty-sixth 
week. The object is to choose a time at which 
the child can be delivered with forceps without 
undue difficulty. It is unnecessary to induce 
labour so soon as to make natural delivery 
possible. In determining such a date it is 
necessary to consider the size and shape of the 
pelvis as ascertained by pelvimetry The 

amount of room available in the transverse 
diameter is almost as important as the conju- 
gate, and the outlet of the bony pelvis must also 
be considered with care More valuable than 
measurement is knowledge gained by experience 
at previous confinements, and most useful of 
all is the history of previous inductions of 
premature labour. If the conjugate measures 
4 inches, but a dead child has previously been 
delivered with forceps, induction at the thirty- 
eighth week would be j ustified. The table below 
gives approximately the times for induction 
suitable to certain measurements : — 


Conjugate 


i 

I 


inches . 
inches . 
3 inches . 
2J inches . 


thirty-sixth week, 
thirty-fourth week, 
thirty-second week, 
thirtieth week. 


When it is decided to induce in a certain 
week, it is next necessary to ascertain as 
nearly as possible the date of commencement 
of pregnancy. It is not wise to attach too 
much importance to statements as to the date 
of the last menstruation, and the date of 
quickening is even more fallacious. It is always 
desirable to measure the distance from the 
pubes to the fundus with callipers, and so 
estimate the stage to which pregnancy has 
advanced. The average height of the fundus 
above the pubes in different weeks of pregnancy 
is given below in inches : — 


Weeks 16 18 20 22 24 26 28 30 32 34 36 38 40 
Inches 4 47 5*1 6 6*6 7*3 7*8 8-3 87 9 9*3 9*6 10 


Two weeks before the proposed date of in- 
duction the physician should make a bimanual 
examination. With one hand on the fundus and 
two fingers of the other hand in the vagina, he 
must press down the foetal ovoid until the head 
enters the pelvis, which it will do very easily if 
the calculation is correct. Subsequently the 
patient must be examined every week, so that 
induction may be deferred, if possible, or ante- 
dated if necessary. As soon as the head fits the 
brim accurately the process of induction should 
be begun. 

The choice of method must depend upon the 

^ Numerous attempts have recently been made to 
obtain by means of radiography an accurate image of the 
pelvic brim. The methods used have as yet proved very 
unreliable, and at the present time have no practical 
value. 


experience and judgment of the operator, and 
upon the circumstances of each case. In pre- 
meditated inductions rapidity is not the main 
object, and it should be the rule to begin with 
simple measures and employ no unnecessary 
instrument. The bougie may, of course, be 
used, in which case Briggs’s method is the best ; 
or the small rubber bag of Horrocks. But in 
most hands, old-fashioned manual dilatation will 
give the best results. The cervix should first 
be opened with a graduated series of dilators 
(no anaesthetic being necessary, as a rule), until 
a finger can be passed through the cervix. 
Thereafter dilatation, first with one and later 
with two fingers, should be made once or twice 
daily until the cervix gradually softens and 
labour follows naturally. There is a certain 
number of cases in which pains do not follow 
manual dilatation with sufficient rapidity to 
ensure delivery while the head is still small 
enough ; but simple measures are enough to 
cause the onset of labour in so large a proportion 
of cases, that they ought to be tried in every 
case before resorting to more violent means. 
The head should be pushed into the pelvis every 
day whilst dilatation is being carried out, and 
when it begins to be difficult to make it enter 
the brim, it is quite soon enough to begin more 
rapid dilatation. The best course is then to 
insert a de Ribes’ bag, using, if necessary, one 
or two sizes of Barnes’ bags, in order to gain 
sufficient room for the admission of the larger 
instrument. If the de Ribes’ bag does not set 
up pains within six or seven hours, traction may 
be made upon the stalk of the bag. Delivery 
should never bo attempted when pains are com- 
pletely absent, or before dilatation is complete. 
It is never wise to apply the forceps until the 
whole hand can be passed through the cervix. 
It is impossible to insist too strongly upon 
the importance of patience and judgment if 
induction is to be successful. The needs of each 
individual case must be considered, not only 
before beginning, but every day and hour until 
delivery is over. 

Apart from moderate pelvic contraction, there 
are some other conditions in wffiich premeditated 
induction may be required for the sake of the 
child. Such are obstruction of the parturient 
canal by small fibroids in the lower part of the 
uterus, cancer of the cervix, cicatricial contrac- 
tions of the vagina, and the like. In these 
cases time and method must be chosen, as in 
cases of moderate pelvic contraction. In certain 
conditions in which induction is undertaken on 
behalf of the mother there is no special need 
for speed, and the gentle methods applicable to 
induction in the interest of the child may be 
employed. Thus in phthisis (</.v.) and in 
some forms of cardiac disease {q.v.) it is 
sometimes possible to prolong pregnancy until 
the child is viable, to induce labour gradually, 
and deliver gently with the help of an aneesthetic, 
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in cases in which natural labour at term could 
not fail to be attended by serious results. 

We have referred to the induction of labour 
in conditions such as persistent vomiting, 
albuminuria, and jaundice. Regarding these 
and other symptoms as manifestations of the 
so-called pre-eclamptic state (hepatic toxaemia 
of Pinard), we must look upon the induction of 
labour where thus indicated as a prophylactic 
against eclampsia, acute yellow atrophy, mania, 
melancholia, and other serious forms of auto- 
intoxication (see “ Pregnancy, Affections and 
Complications”). It is not desirable to lose 
time after it is judged necessary to empty 
the uterus in such cases. The cervix should, 
therefore, be dilated at one sitting, first with 
solid and then with hydrostatic dilators, until a 
de Ribes’ bag can be introduced, an anjesthctic 
being used if necessary. In this way it is 
generally possible to end labour safely in from 
ten to twelve hours. ^ The same method should 
be employed when inducing labour for chorea, 
or for mental symptoms. In all the above cases 
Briggs’s method may be preferred by some to 
the use of bags. Urgent conditions which 
directly endanger the life of the mother may 
demand even more active measures for empty- 
ing the uterus ; such are eclampsia and uterine 
hiemorrhage due to accidental separation of the 
placenta and to placenta prfcvia. The treat- 
ment of these conditions is fully described in 
the articles under their names, to which the 
reader is accordingly referred. 

Induction ov Abortion. — The induction of 
abortion in the later half of pregnancy, but 
before the seventh month, differs from the in- 
duction of premature labo\ir only inasmuch as 
it is undertaken solely in conditions which 
threaten the life of the mother. Since the 
child cannot be saved, one objection to rupturing 
the membranes is removed, and this is an easy 
and certain means of ending pregnancy which 
is sufficient in many cases. If it is desired to 
empty the uterus rapidly, dilators may be em- 
ployed in the usual manner. The fifth month 
is perhaps the most awkward time at which to 
induce abortion, as at this time the placenta 
docs not separate easily, and if it is retained it 
is difficult to remove, the uterus being too small 
to admit a whole hand, and too large for easy 
exploration with two fingers. In the first half 
of pregnancy, abortion should bo induced by a 
method which dilates the cervix without ruptur- 
ing the membranes. For if the ovum is once 
broken it tends to come away in pieces through 
an os but partially opened ; the emptying of 
the uterus is then attended with difficulty, and 
sepsis is very apt to occur. Tents of laminaria 
used singly, or several side by side, with rigid 
antiseptic precautions, serve the purpose best. 

* The author induced labour in this way in eleven 
cases, the average time from insertion of the bag to 
delivery being eleven hours. 


When sufficient dilatation has been gained the 
tents should be withdrawn, the cervix and 
vagina being then packed with gauze to pro- 
mote uterine action. On removing the gauze 
six or eight hours later, the ovum may be found 
complete in the vagina. If part of the ovum 
has been expelled, the uterus should bo com- 
pletely emptied at once without allowing time 
for the os to close. If the whole ovum is still 
ill utero, the packing may be resumed and more 
time may be allowed. As soon, however, as 
any suspicion of putrescence is indicated by the 
odour of the discharges, by rapidity of pulse, or 
high temperature, the uterus should be emptied 
with the fingers or the curette, after any further 
dilatation which may be needful has been secured 
by solid and hydrostatic dilators. Abortion 
may be induced when there is any obstruction 
due to abnormality of the hard or soft parts 
which renders the delivery of a viable child 
impossible, unless the mother prefers delivery 
by Ciesarean section at term. For this purpose 
the operation should be done as early as possible. 
Any disease justifies abortion at any time if it 
threatens the mother’s life and can be checked 
by the termination of pregnancy (see “Preg- 
nancy, Pathology of, Affections and Complica- 
tions”). It is necessary to add that abortion 
should never be induced without a consultation. 

2. Forceps 
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'Phe invention of the harmless or safe mid- 
wifery forceps has been traced by Dr. Aveling 
to Peter Chumberlen, who was brought to 
Southampton when a lad, probably in liis teens, 
by his Huguenot father, William Chamberlen, 
when the family fled from Paris in 1569, in 
time to escape the St. Bartholomew massacres. 
Peter and a younger brother, before their deaths, 
respectively in 1631 and 1626, acquired a great 
reputation for their skill in effecting delivery in 
difficult cases through their possession of an 
instrument, the nature of which they kept secret 
and handed down to the son, grandsons, and 
great-grandsons of the younger brother. Palfyn, 
a surgeon in Ghent, proposed the use of a rather 
inadequate variety of forceps in 1720; but the 
forceps really came into use towards the end of 
the seventeenth and beginning of the eighteenth 
centuries, when the nature of the Chamberlen 
secret began to leak out. In 1773 Chapman 
wrote a work on The Improvement of Midwifery, 
in which he described and advocated the em- 
ployment of a forceps modelled more or less on 
the Chamberlen pattern, and spoke of the 
instrument as already well known (see Fig. 1). 

Modes of Action. — Forceps may be conceived 
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of as a pair of iron hands passed within the the instrument must be kept in mind by the 

maternal canals so as to embrace the head of operator who has applied it for delivery in a 

the child for its extraction. case of uterine inertia. 

Five different modes of action have been Construction. — I. Parts of Forceps. — The 
attributed to the instrument. forceps in its simplest form consists of two 

1. Trauctimi. — The great and primary use of halves — right and left, in each of which there is 

the forceps is as a tractor, and in the ordinary a Blade, a Handle, and a Lock or Joint. 

1. The blades are curved towards each 
other so as to embrace the head of the 
child. This curve — called the foetal, or 
cranial, or cephalic curve — should have 
a length from the tip to its proximal 
end of from 5 to 6 inches, so as to be 
able to lie along the sides of the foetal 
head in its longest diameter, and a width 
between the most distant part of the 
curves of the two side blades of inches, 
so as to fit the greatest transverse dia- 
meter of the average infant head. If 
the curve be too deep, pressure is exerted 
run of cases it effects the delivery solely by the j during traction only on the part of the head 
power it enables the operator to employ of | lying towards the tips ; if the curve be too 
making simple traction. j shallow, the j)ressure is confined to a narrow 

2. Co7npre8sio7i. — The compression influence i zone in the transverse diameter of the head, 
of the forceps is one that, in most cases, we I There should be a distance of an inch between 
would willingly dispense with, seeing that I the tips of the blades, to avert dangerous 
diminution of the head in one diameter has to compression of the neck of the child. 

be compensated by increase in another. With In some forceps the blades are solid : more 
most varieties of forceps no traction can be frecpiently, and in the best forceps, they are 

effected without the production of some degree fenestrated. The fenestra save space and allow 

of compression, the pressure on the head amount- of a more secure grasp of the head. The blades 

ing to half the force exerted in making traction. are left and right, according as they are iiitro- 

3. Rotation. — During the progress of the head duced in relation to the left or the right side of 

under simple traction, the usual forward rota- the maternal pelvis. 

tion of the occiput tends to occur, if only the 2. The hindles are the second essential in 
operator is careful not to hinder it. Cases the construction of forceps, and serve for the 
arise where the rotation fails, and can be brought manipulation of the blades. In what may have 
about by a judicious working of the forceps. been the })rimitive Chamberlen forceps, the 

4. Leverage. — At one time the lever action of proximal extremities of the handles terminat'd 

the forceps was called into play in cases where in loops, like the handles of scissors or coal-vase 

the head failed to advance under simple traction. tongs. In the forceps that came first into 

By swaying the handles from blade to blade, the public use in this country, sucli as those of 

operator could sometimes succeed in dislodging Chapman (vsee Fig. 2) and Ciffard, the handles 

the head that was impacted in the pelvis. This terminated in hooks ; and up till a recent period 
pendulum movement, which is often dangerous, the forcc'ps in common use in France were made 
becomes quite unnecessary where 
an instrument is used that gives 
full power of traction in the pelvic 
axis. 

5. Dyruimic Action. — It has been 

often enough observed in lingering 
cases, where the parturient powers 
had become almost inert, that after 
the head began to be dislodged in 
the grasp of the forceps the uterine energy entirely of steel, with terminal crotchets through 

revived. This may be due either to the mere which traction was effected. Smellie had the 

presence of the blades within the passages thin steel strip of the handles covered with 

acting as a stimulant, or to the retractile wood to give better power of prehension, and 

change occurring in the walls of the uterus as such handles were prevalent in the construction 

its contents are withdrawn, or to the irrita- of British forceps for more than a century and 

tion of a new set of nerves as the head moves a half. In Germany the handles were also 

into a lower plane of the passages. However covered with wood, but had hooks close to the 

it may come about, this dynamic action of lock for purposes of traction. 



Fig. 2. — Chapman’s forceps with handles ending in hooka— the first forceps 
figured in an English work 
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3. The two blades are crossed so as to meet 
at the point where the blade becomes continuous 
with the handle. This meeting-place forms the 
lock or joint of this forceps. In the earliest 
type the joint is like that of a pair of scissors or 
coal-vase tongs, except that the pin is riveted 
only into the left blade, so as to allow of its 
separate introduction. After the right blade is 
passed, the orifice at its joint fits over the pin 
projecting at the joint on the left, and thus the 
two sides are locked. The pin is sometimes 
made to work by being screwed into the left 
side, after the opening or slot on tlui right 
has been fitted over it. This form of lock is 
commonly found variously modified in French 
forceps. In (Germany, the Brunninghausen lock 
is preferred ; in this a button and stem are 
found on tlie left blade, and a notch on the 
right fits on the stem and forms an excellent 
joint. In Great Britain, forceps arc usually 
made with the Smellic lock, in which the blades 
mutually fit into grooves on the opposite handles 
at their crossing, so as to allow of their easy 
locking (see Fig. 3). 

II. Curves of Fonreps . — Forceps so constructed 
are straight from tips of blades to handle-ends 



Fig. 3.— Smellie'8 wooden forceps, showing the “Sniellie lock." 


when viewed from the side. They have only 
one curve to allow of the blades adapting them- 
selves to the rounded head of the child. 

1. The Cephalic Curve . — This is found in every 
forceps, and enables the practitioner to lay hold 
of the head of a child lying low in the parturient 
canal for its extraction. For cases where the 
head is arrested farther up in the passages, 
attempts were made to get access to it by 
lengthening the distance between blades and 
handles. But the forceps were still straight, 
and however long the shanks or stems might be, 
it was impossible to get a satisfactory grasp of 
the body that had to travel through a curved 
canal. The head was apt to be seized only by 
the part lying close to the back wall of the 
pelvis, and when traction was attempted the 
forceps slipped. If the practitioner tried to 
carry the points of the blades forward towards 
the symphysis to get a fuller grasp of the head, 
then the shanks or the lock of the instrument 
were found to be crushing the perineum. It 
became evident that to grasp and guide the head 
through the curved canal the forceps must 
themselves be curved. 

2. The Pelvic Curve . — Pugh and Smellie in 
this country both independently recognised the 
importance of having the blades curved, with 
their tips turning forwards for adaptation to the 
pelvis, and nearly simultaneously proposed the 


employment, at least in special cases, of forceps 
having a pelvic curve. But it was Levret, in 
Paris, who first p\iblished a memoir describing 
forceps with a “new curve,’^ which made it 
possible to seize the head at the pelvic brim or 
at any lower level, and to extract it with the 
greatest safety to the mother in the proper line of 
descent through the maternjil passages. There 
may have been others besides who improved 
forceps in this direction, but it was the clear 
demonstration of the value of the pelvic curve 
mad(' by Levret that led to the general intro- 
duction of the double-curved instrument. 

Forceps by Pugh, Wallace Johnston, ^lulder, 
and others were contrived with what was called 
a “perineal curve.” In these the shanks were 
slightly recurved just above the lock, with the 
view chiefly of avoiding the danger of pressure 
on the perineum. But they were not widely 
used ; and even after the value of the pelvic 
curve had been rlemonstrated, practitioners con- 
tinued to make use mainly of straight forceps, 
which were most easily and often secretly 
applied, and were usually efiective in the ex- 
traction of the head lodged on the pelvic floor. 
Some obstetricians, even after they had recog- 
nised the necessity of using the double-curved 
instrument for what were regarded as “ high ” 
or “long” forceps cases, would still use a short 
straight pair for their “ low ” or “ short ” forceps 
cases. After aufcsthesia came in to give the 
operator more freedom in the application of 
forceps, the smaller straight instrument, that 
was only applicable to a head at the outlet, 
gradually gave place to the longer curved 
instrument that could grasp the head at any 
level in or above the pelvis, and that could pull 
the head through the outlet with less danger to 
the perineum. The more it was used, however, 
the more clear it became that an instrument 
with a pelvic curve had two drawbacks when 
traction was made through straight handles. 
Ill the first place, some of the expended trac- 
tion power was lost, because the pull was not 
exerted directly in the line of the chord of 
the blade-curve, which represents the line of 
direction for the descent of the head ; and in 
the second place, some of the force was mis- 
directed, tending to press the head against the 
symphysis pubis, and thus favouring a slipping 
of the blades off’ the infant’s head (see Fig. 4). 

The Cornpeusation Curve . — In I860 Professor 
Hubert, of Louvain, who very clearly demon- 
strated the disadvantages of the double-curved 
forceps, proposed to remedy their defect by 
bending back the free extremities of the handles 
at a right angle in order to correct the line 
of traction. In 1868 Dr. Aveling, of London, 
had forceps constructed with what he called a 
“handle curve,” in which the rounded com- 
pensation curve of the handles gave the instru- 
ment, on side view, a sigmoid aspect. Such an 
instrument, although somewhat more difficult 
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of application than the straight-handled forceps, 
was better adapted for allowing the normal 
descent of the head when traction was made at 
the ends of the recurved handles. But they 



never came into general use, and their value 
was superseded when, in 1877, Professor Tarnier 
of Paris showed that the correct traction could 
be most certainly attained through curved rods, 
jointed to the heels of the blades and pulled 
on by a traction bar attached to their free 
extremities (see Fig. 5). Tarnier demonstrated 
that when traction was made through jointed 
rods with the necessary compensation curve. 


there was not only no loss of force and no 
misdirection of force, but further, that as the 
head changed its direction during its transit 
through the curved canal, this change in its 
direction would be indicated by a forward 
movement of the application handles. For 
these application handles, keeping the head 
fixed in the grasp of the blades by means of a 
screw placed close below the lock, were free to 
change their direction with the changing move- 
ments of the head, and so gave a guide to 


the direction in which at any moment traction 
should be made. Forceps constructed on this 
principle are found to be possessed of other 
advantages. The operator expends no energy 



in 8(|ueezing together the forceps handles ; and 
as he pulls simply on the traction bar, his 
muscular sensibility remains unimpaired, and 
he is better able to judge of the amount of 
force he is expending. There is no undue com- 
pression of the head in one direction, with 
tendency to elongation in another, so that the 
changes in configuration of the head more nearly 
resemble those seen in a head expelled by 
natural efforts. As the head is drawn down in 
the axis of the canal there is no un- 
necessary injurious pressure on the 
maternal structures, and as the head 
is not dragged against the symphysis 
pubis it is not so liable to elude the 
grasp of the blades. Rotation of the 
head in occipito-posterior cases will 
usually occur spontaneously under 
steady traction with the traction bar ; 
where rotation fails, it can be aided 
by grasping the application handles (see Fig. 6). 

Indications for Use. — Indications for the 
use of the forceps arise either in delayed labours 
or in labours more immediately dangerous. 

A. Delayed Labours. — There is a fault in 
one or more of the factors of labour ; and when 
two or even all the three factors are seen to be 
faulty, it is always right to seek to determine 
in which of them the fault originated and is 
most pronounced — whether (1) in the Powers, 
(2) in the Passages, or (3) in the Passenger. 



Fig. 5. 
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1. I^ault in the parturient Powers, primary or 
secondary, or both. 

(1) In the Uterine Power. — The uterine 
muscular fibres may be in a condition of atony 
or of spasmodic irregular contraction, or their 
force may be misdirected from some obliquity 
of the organ. 

(2) In the Accessory Powers . — There are cases 
of weak muscularity in the abdominal muscles, 
or paralysis, or exhaustion, that may render the 
patient unable to further the involuntary action 
of the uterus by her straining efforts. More 
frequently some thoracic mischief renders such 
efforts undesirable, and the practitioner has to 
supply the lack of parturient power by traction 
on the head of the child with forceps. 

2. Fault in the p)arturient Passages. 

(1) In the Soft Canals . — The forceps is not a 
good means of hastening delivery in cases of 
rigidity of the cervix uteri, though it has been 
thus employed. When the head is pulled 
through the imperfectly dilated os uteri the lips 
are very apt to be lacerated. But the instru- 
ment is often serviceable when the vaginal walls 
are narrowed from any cause, and again in many 
cases where there is delay from the rigidity of 
the perineum., or narrowness of the pudendal 
aperture. 

(2) In the Hard Canals . — Pelvic contractions 
form a large contingent of the cases where the 
practitioner effects delivery with forceps. The 
range of contraction in the brim conjugate 
where the forceps is available is from 4 inches 
to inches, or, where the head is not too large, 
to 3 inches. If the pelvis is of the justo-minor 
type, the dip of the hind-head, indicative of a 
marked degree of head-flexion, and the position 
of the head with its long diameter in the right 
oblique of the pelvis, give opportunity for the 
perfectly safe application of the blades along 
the two sides of the head. Where the pelvis is 
flattened and the head is placed in the transverse 
diameter of the brim, care has to be taken lest 
the blades be applied in the line of the occipito- 
frontal diameter and a dangerous degree of de- 
pression be produced. In cases of coccygeal 
anchylosis, of funnel-shaped pelvis, or where the 
space is encroached on by tumours to a moderate 
degree, forceps can frequently be used to bring 
the head past the contracted plane. 

3. Faults in the Passenger. 

(1) Large Size of Head. — If we meet with a 
patient who has had one or two labours that 
were strictly natural, requiring the use of the 
forceps in a subsequent confinement, the cause 
of the difficulty is likely to be found in the 
greater bulk of the body passing, and notably 
in the increased size of the foetal head. The 
increase in bulk may be simply the larger size 
of the male over the female head, or of an 
unusually large child of either sex, as is seen 
in some cases of protracted gestation. Or the 
head may present such a degree of ossification 


of the bones as to interfere with the moulding 
which allows of the expulsion even of a tight- 
fitting head under natural eflbrts. In these 
cases the head comes down with the occiput 
and triangular fontanelle markedly depressed — 
the large head finding its way through a normal 
pelvis, as the normal head makes its way 
through an undersized pelvis, with an exag- 
gerated degree of flexion. Such enlargements 
of the head form a very fair group of cases for 
extraction with the forceps ; but the instru- 
ment becomes dangerous in its application to 
cases of morbid enlargement, as in hydro- 
cephalus. It is not easy to define the degree 
of enlargement at which danger begins ; but in 
any case where the operator has satisfied him- 
self that he has not taken an antero-posterior 
grasp of the head, and yet finds that the handles 
are not easily approximated, he may be sure 
that to persevere with the use of the instru- 
ment will be dangerous both to child and mother. 

(2) Malposition of the Head. — Where the 
head in one of the posterior positions fails to 
make progress, forceps will often serve to bring 
about its descent and rotation ; and where the 
occiput has rotated backwards it often becomes 
necessary to extract the head artificially. 

(3) Malpresentation of the Head . — When we 
meet with a brow or face presentation at the 
commencement of labour, and have reason to 
distrust the natural powers, we may give mother 
and child the best chance by turning as soon as 
the cervix is fully dilated, or as soon as possible 
after the membranes have broken. But wliere 
the head so presenting has come into or through 
the brim and is delayed in the pelvis, we must 
have recourse to forceps. Care has to be taken 
in these face cases to apply the blades to the 
sides of the child’s head, otherwise the points 
of the instrument may easily do serious damage 
to the structures in the infant’s neck. 

B. Dangkrous Labours. — Special danger may 
arise calling for immediate delivery, and the 
forceps gives \is the control of the labour. 

1. Maternal Complications. — In many cases 
of labour complicated with utero -placental 
haemorrhage, with rupture of the Titerus, with 
convulsions, chest disease, syncope, etc., the 
artificial delivery that is urgently indicated 
can be most safely eftected, both for mother 
and child, with forceps. 

2. Foetal Complications. — Again the instru- 
ment is invaluable in cases of irreducible 
prolapsus funis, when the waters have escaped 
for some time and the head is entering the 
pelvis, as well as in some cases of malformation 
of the infant. 

Mode of Employment. — 1. Preliminary 
Measures. — A practitioner having made up his 
mind that forceps delivery is necessary in the 
interest of the mother or child or both, (1) 
should intimate to the responsible attendants 
his intention to employ the instrument; and 
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whilst he is warranted in explaining the safety 
of the operation as regards the mother, he (2) 
should be cautious in his prognosis as to the 
condition of the infant. (3) His instrument 
should be sterilised, warmed, and greased on 
the outer surface of the blades with an anti- 
septic ointment. (4) He should ascertain that 
the bladder and bowel of the patient are emptied, 
and with the patient aniesthetised, (5) he should 
have her placed across the bed, on her left side, 
with the knees bent up and the nates brought 
to the edge of the bed. The delivery may be 
completed with the patient in this position, 
though sometimes he will find it easier to ex- 
tract the head if the patient be placed supine. 
(6) Before proceeding with the ap})lication of 
the blades, he should make a further vaginal 
examination with the four fingers of the right 
hand, so as to assure himself of the precise 
position and relations of the head, and feel 
where there is most spacer for th(^ entrance of 
the instrument. 

2. Introduction of the Forceps^. — (1) The left 
blade should be introduced first, and the 
practitioner who would save himself the un- 
certainty that sometimes comes on a man at 
this moment as to which is left and which is 
right, ought to provide himself with a pair of 
forceps with ‘‘ Left — First ” stamped on the 
left blade. (2) The fingers of the right hand, 
which have been examining the relation of the 
head to the passages, are used to guide the tip 
of the left blade, wdiich is held in the left hand 
and applied to the loft side of the pelvis. (3) 
The introduction should be begun immediately 
after the cessation of a pain. The practitioner 
may succeed in applying both blades before the 
recurrence of another contraction. If a pain 
comes on, he must suspend the attempt to push 
on the blade during the continuance of the pain. 
(4) The instrument is to be insinuated gently, 
and if it meets with resistance it must be with- 
drawn and its direction altered. (5) The tip 
of the blade is to be kept in contact with the 
foetal head rather than with the vaginal wall. 
(6) Each blade is to be entered and applied in 
the proper axis of the pelvis. (7) The concavity 
of the blade is to be adapted to the convexity 
of the foetal head. (8) When the first blade 
is fully introduced it is to be kept in situ with 
the thumb and last two fingers of the left hand, 
while the index and medius of the same hand 
are applied to the head to guide the right blade 
into the passages. (9) The right blade, with 
the traction-rod swung forward, is held in the 
right hand and introduced at right angles to 
the left, pointed at first towards the hollow of 
the sacrum, and carried round the head until 
it comes into complete antagonism with its 
fellow. (10) The handle of each blade is 
grasped by its homonymous hand to effect the 
locking, the right rod is swung back, and the 
fixation screw adapted but not tightened. 


3. Extraction of the Head. — (1) The applica- 
tion handles are grasped with one hand, and 
the screw is fixed with the other at the point 
where safe and sufficient compression of the 
head is secured. (2) Traction is made with the 
traction handle during pains ; or, if no pains 
are present, at intervals. (3) In making traction 
the traction rods arc kept constantly parallel 
with the shanks, thus ensuring progress of the 
head in the proper axis of the canals. (4) After 
each tractile effort the screw is slackened, but 
not unshipped, and during the interval the 
operator ascertains what progress the head has 
made. (5) In occipito-posterior cases, when the 
forward rotation of the occiput fails to occur 
under the simple traction, the rectification is 
aided by grasping the forceps by the application 
handles. (6) At the outlet, while traction is 
made with the right hand, the perineum may 
be supported with the left. (7) The head is 
made to distend and pass through the ])udendal 
orifice very slowly, the uterus being allowed to 
complete as often as possible the expulsion of 
the head and always of the body of the infant. 
(8) Immediately after the birth of the head the 
screw must be slackened, the right traction rod 
freed from the locking plate, and the right and 
left blades removed successively. 

Dangers of Forceps. — Altliougli the forceps 
is safe in principle, both to mother and child, 
there are dangers to both attendant on its 
use which are reduced to a minimum with 
a properly constructed instrument properly 
applied and worked. The practitioner who has 
these risks clearly in view is most likely to 
avoid them. 

I. To the Mother . — The vaginal walls or roof, 
or the cervix uteri, may be torn with the tip 
of the blades during their introduction. The 
vaginal walls may be bruised at the sides during 
rotation of the occipito-posteriorly placed head. 
The nerves of the pelvis have sometimes been 
damaged, and the ligaments strained at the 
various articulations. The most fre(]uent mis- 
chief is produced when the head is extracted 
too rapidly or in a wrong direction through the 
pudendal aperture, when the perineum is more 
or less deeply lacerated, or the labia pudendi 
are bruised and torn. But greater than all the 
risks attendant on the use of forceps is the risk 
incurred by delay in their application in cases 
where the head is lodged for hours in the pelvic 
cavity. 

II. To the Child. — The greatest danger to 
the infant lies in such a grasp of the head as 
involves undue compression, when bruising of 
the soft parts and even fractures of the skull 
may be produced. Sometimes the neck of the 
child is squeezed between the tips of the blades, 
and where the cord is coiled round the neck 
one of the blades may be found to have pro- 
duced a fatal compression of it. Not in- 
frequently the face of the child is seen to be 
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the subject of a BelFs paralysis resulting from 
compression of the facial nerve, and usually 
passing off within ten days or a fortnight. 

Spondylotomy. —See “Embryotomy.’’ 

3. Vectis 

When the midwifery forceps was coming 
into general use in the end of the seventeenth 
and beginning of the eighteenth centuries, 
Roonhuysen, Ruyschl, and the other chiefs 
of the Amsterdam Academy, were known to 
be making use of an implement for promoting 
labour, the nature of which they kept secret. 
They were enabled to obtain an enactment that 
prohibited anyone from practising midwifery 
in Holland who had not purchased their secret, 
which was a source of revenue to them until 
it was made public, in 1753, by Visscher van 
der Poll. The instrument tlicy employed, with 
various modifications, speedily came into general 
use under the designation of the vectis or lever, 
and for more than a century competed with 
the forceps as a means of promoting the advance 
of the head in cases of tedious and difficult 
labour. It was used sometimes as a lever of 
the first order with the mother’s pelvis, or, 
better, with the operator’s left hand as a 
fulcrum ; sometimes as an extractor worked 
as a lever of the third order. It is in the latter 
fashion that its employment has recently been 
advocated by Dr. Bartlett of Chicago, the 
instrument being made with a handle flattened 
and so elongated as to rest on the forearm as 
a fulcrum near the elbow. Sometimes it has 
been used as a single blade of forceps, one of 
the operator’s hands taking the place of the 
second blade. It has been claimed for it that 
it is easier of application than forceps and less 
likely to do harm in extracting, whilst it is 
often efficacious in aiding rotation in occipito- 
posterior cases. It has been applied chiefly 
over the occiput, but may be adapted to the 
sides of the head or to the brow or face. In 
some cases its place of application is moved 
from one part of the head to another. It is, 
of course, only available when the uterus is in 
action ; and because of its tendency to slip, and 
the ease and safety with which in most cases 
delivery can be effected with forceps, the vectis 
has fallen almost completely into desuetude. 
The “ levier-prehenseur-mensurateur ” proposed 
by Faraboeuf is in reality a variety of forceps 
which owes what efficacy it may possess to its 
second blade. 
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The operation of version, or turning, consists 
in the artificial substitution of one presenting 
part by another. This comprises either the 
substitution of one pole of the foetus by another, 
or the conversion of oblique presentations into 
the presentation of one or other pole so that 
the long axis of the foct\is and uterine cavity 
correspond. 

Varieties. — From the definition of the openi- 
tion it must be apparent that there are two 
varieties: (I) Cephalic version, in which the 
head of the foitus is made to present ; (2) 
Podalic version, in which the breech or feet are 
made to present. 

(Ieneral Indications. — The operation is in- 
dicated : — 

1. In all shoulder and oblique presentations. 

2. In cases of placenta prievia, where a large 
area of placenta presents. 

3. In prolapsus funis during the first stage, 
when reposition of the cord cannot be accom- 
plished. 

4. In mento-posterior face and brow cases, 
when rotation backwards of the chin is feared. 

5. When rapid delivery is required, and can 
be most expeditiously performed by changing 
the presentation. 

6. It used to be extensively employed before 
the introduction of axis traction forceps, and is 
still recommended by some, in flat pelves with 
a conjugate vera over three inches. 

Methods. — The operation may be performed 
by three methods, known respectively as the 
external, bipolar, and internal. 

External Method . — To perform this operation 
the patient is placed in the dorsal position with 



the shoulders raised and knees flexed. The 
hands of the operator are placed externally over 
the bare abdomen, one on each pole of the 
foetal ovoid. By a series of moderate impulses 
with the respective hands in opposite directions 
during the intervals of uterine contractions, the 
foetus may be made to revolve on its transverse 
axis till one or other pole is brought to present. 
The presentation having been altered, is is well 
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to maintain it in its ncwly-acquired situation by 
means of a binder. Unfortunately, this method 
of version, which is practically without risk, can 
only be performed under favourable conditions 
which are rarely met with when required. Not 
only must the liquor amnii be wliolly present 
and in considerable quantity, but it is rarely 
possible after labour has commenced and the 
presenting part thus fixed in the pelvis. 

Should shoulder or pelvic presentations be 
noticed before labour has commenced, an attempt 
at their conversion into cephalic presentations 
should unquestionably be made by this method ; 
but after the onset of labour the fixation of the 
presenting part prevents its ready substitution 
in this manner, and the direct employment of 
the bipolar method should be undertaken. 

Bipolar Method . — Tliis method of version, as 
introduced by Braxton Hicks, was undoubtedly 


\ 



Fig. 2.— Bipolar cephalic version (Schnffer modified.) 



one of the greatest advances in obstetric science 
during the last century. It enables the accou- 
cheur to perform version early in labour when, 
as in shoulder presentations, it is easy and safe ; 
but perhaps still more important is this method 
in the early stages of placenta prsevia, before 
great separation of the placenta and consequent 
haemorrhage has occurred. 

It is carried out by both hands, one externally 
and the other internally, acting simultaneously 
on different poles of the foetus, and has there- 
fore been named by some authors the “Com- 
bined method.” For its performance it is 
necessary that there be considerable mobility of 
the foetus in utero ; practically, in the majority 
of instances, intact membranes and consequent 
entire liquor amnii. 

Before operating, the patient should be an- 
sesthetised, as this is beneficial in controlling 
the force of the uterine contractions and permit- 
ting the painless introduction of the whole hand 
into the vagina. 

The patient may be placed in the dorsal or 
left lateral position. One hand, preferably the 
left, having been carefully disinfected and lubri- 
cated on the extensor aspect, is in a cone-shaped 


manner slowly introduced into the vagina by 
a rotatory movement — any pressure necessary 
being directed backwards on the distensible 
perineum. On the cervix being reached two 
or three fingers are introduced to act on the 
presenting part as required, while the other 
hand is placed externally over the abdomen 
ready for coincident manipulation. The two 
hands can then move the extremities of the 
child in different directions. These manipula- 



tions are to be conducted only during the 
intervals of pains. Thus, in the conversion of 
a vertex presentation into a breech the internal 
hand will be made to push the presenting part 
upwards to free it of the pelvic brim, and then 
in the direction of the occiput, while at the 
same time the external hand will depress the 
breech in the direction of the feet. Rotation of 
the foetus is thus made to occur through the 
smallest arc. In like manner, in shoulder 



Fig. 4.— Bipolar podalic version, 2nd stage. (Schaffer modified ) 

cases the presenting shoulder may be pushed in 
either direction, according to whether a cephalic 
or podalic version is desired, the external hand 
acting on the breech or head as is considered 
more efficacious. 

The advantage of the “combined” over the 
“external” method chiefly rests with the 
readiness by which the fixed presenting part 
can be freed from the pelvic brim after labour 
has commenced. As a mode of delivery, it is 
invaluable in placenta pra)via when the cervix 
is but partially dilated. Here podalic version 
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can be readily performed, and a foot dragged 
through the cervix to act as a plug against 
further hsemorrhage. It is also of incalculable 
value in the easy or early rectification of 
shoulder presentations. Unfortunately, it can- 
not bo performed after the liquor ainnii has 
drained away, and now the only method that is 
applicable is the — 

Internal Method . — From a teaching point of 
view the term ‘‘ internal,’’ in contradistinction 
to the “combined” method of turning, is un- 
fortunate, as it conveys the idea that manipu- 
lation is wholly intra uterine, when in reality 
the external hand placed over the exterior 
plays as important a role as in both of the 
preceding methods described. « 

The operation essentially consists in the 
introduction of the entire hand into the uterine 
cavity, by which means one or other pole of the 
foetus is grasped and made to present. From 
the difficulty in seizing the fcetal head internal 
version is usually podalic, although the cephalic 
is now more frequently attempted than formerly. 
This method of operating is of great antiquity, 
and, until the recent perfecting of forceps, was 
by far the most common mode of artificial 
delivery. It is the only method of version 
applicable after the liquor amnii has drained 
away. 

Method of Operating . — The patient should be 
anaesthetised, so that uterine relaxation may be 
as complete as possible, and at the same time 
the absence of any movement on the part of 
the patient facilitates the ready accomplishment 
of the operation and minimises risk. Having 
placed the patient in the dorsal or left lateral 
position, according to the operator’s fancy, he 
then, after having thoroughly disinfected his 
hands, proceeds to introduce one slowly into the 
uterus. 

The choice of hand has been, and is, a much 
controverted subject, and must be left very 
much to the judgment of each individual 
operator without laying down any binding rule ; 
but generally it may be said that in dorso- 
anterior positions the left hand, and in dorso- 
posterior positions the right hand, seem to be 
more readily applicable than vice versa. The 
introduction of the hand into the vagina is to 
be done by a rotatory movement, the fingers 
previously having been arranged to form a cone. 
All attempts at introduction or manipulation 
whatsoever must be confined to the intervals of 
pains ; during uterine contractions the hand 
must remain quiescent, and be flattened out as 
much as possible. 

Having reached the os externum, if it be 
large enough to admit the passage of the 
hand, the movement upwards is continued in a 
rotatory manner until the uterine cavity is 
entered. Should the membranes be unruptured 
the fingers must be bored through them at the 
most dependent part, and the hand at once 
VOL. v 


pushed into the uterus to block the entire escape 
of the liquor amnii. The hand should now be 
more or less flattened out and carried along the 
ventral aspect of the foetus until the part desired 
to catch is reached. During the introduction 
of the internal hand the other hand must be 
placed over the uterus externally to form a 
counter-pressure to any forcible internal manipu- 
lation, so that overstretching of the vaginal 
attachments of the uterus may be prevented, 
and at the same time assist in bringing the 
foetal parts nearer the inside hand. 

In podalic version a much debated point 
exists as to which foot or knee is to be grasped. 
In dorso-anterior cases it is almost universally 
agreed that either which is first met with should 
be seized, but in dorso-posterior positions there 
is much differ- 


ence of opinion 
among authori- 
ties. In the 
majority of in- 
stances it is 
found that the 
part which is 
grasped wull ro- 
tate anteriorly 
when pulled on, 
and thus, by 
grasping the up- 
per or farther 
knee, the entire 
foetus will be 



FlQ. 5. — Internal veision, 1st stage. 
(After Schaffer.) 


made to rotate on its long axis, which may 
assist greatly in the dislodgment of the pre- 
senting part should it be already fixed (Figs. 
5 and 6). Having seized the part desired, slow, 
gentle, and steady traction must now be made 
while the opposite pole is pressed in the opposite 
direction by the external hand. During pains, 
all manipula- 
tions are to bo 
avoided. After 
version has been 
completed and 
the foot dragged 
into the vagina, 
the expulsion 
should be left 
to nature and 
treated as an 
ordinary breech 

case, unless spe- e.— internal version, 2nd stage. 

. l’ . T (After Schafiei.) 

cial indications ' 



are present for immediate delivery. 

With the membranes immediately previously 
intact, or but re'ccntly ruptured, version fs 
usually an extremely simple operation ; but in 
cases where the liquor amnii has been for long 
drained away and the uterus firmly retracted 
on the child, the difficulties and risks are very 
great and sometimes insuperable. Here the 
lower lateral segment will be found extremely 

19 
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thinned, and any forcible manipulation must 
result in rupture. It need hardly be stated 
that in these cases the greatest care and 
gentleness must be exercised in the inanmuvre. 
When the shoulder is impacted in the pelvis 
turning is much expedited by the application 
of a noose of tape round the ankle, by which 
traction may be made, while at the same time 
the shoulder should be gently pushed in an 
upward direction (Fig. 7). 

Should, from thinning of the uterus, rupture 



be feared, decapitation of the child is to be 
preferred. This, fortunately, however, is rarely 
necessary. 

I ^The dangers of version are mainly sepsis and 
rupture of the uterus, both of which are avoid- 
able ; the first by careful attention to antisepsis 
and asepsis, and the second by the recognition 
of existing conditions, which must lead every 
intelligent practitioner, from his knowledge of 
general principles, to exercise the necessary 
amount of caution which is required in dealing 
with a mechanical problem where the conditions 
must vary in each individual case. 

Practical Rules for Turning 

1. If labour not yet begun, try external 
method. 

2. If labour commenced, membranes un- 
ruptured, and os uteri slightly dilated, try 
external method. 

3. If membranes unruptured and os uteri 
sufficiently open to admit three fingers, try 
either external or bipolar. 

4. Bipolar method specially indicated in 
placenta prsevia, with os uteri partially 
open. 

5. If membranes unruptured and os dilated 
sufficiently to let hand through, try bipolar 
method first in all cases, if no hurry ; if hurry 
necessary, perform internal version at once. 

If membranes ruptured, internal method is 
alone available. 
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Embryotomy (Gr. '^^pppyoropia) and em- 
hryulcia (Gr. ‘'Fip/^pvovkKia) are terms alterna- 
tively applied from ancient times to delivery 
brought about through mutilation of the infant. 
The former term is expressive of the procedures 
that imply the cutting to pieces (Gr. ryjxvo) of 
the embryo or fmtus, whilst embryulcia ex- 
presses the dragging out (Gr. cAaccj) of the 
mangled remains. Cases of embryotomy are 
sometimes described as cases of craniotomy, 
eephalotripsy, etc., according to the method 
adopted for securing the delivery. For ages, 
physicians and surgeons who were called in to 
see women in difficult labours knew no other 
way to save the mother but to sacrifice the 
life of the child, hacking it to pieces, fracturing 
its bones, and extracting it with hooks or 
pincers. Version, the Forceps, Induction of 
premature labour. Symphysiotomy, and the 
Ciesarean sections, have limited the range of 
application of embryotomy, so that some ob- 
stetricians have expressed the opinion that 
improvements in these other operations should 
enable the practitioner to dispense altogether 
with a process that necessitates the death of 
the infant. We have not yet, however, attained 
to this desirable ideal, and the practitioner still 
meets with cases both of head and of trunk 
presentation where he finds himself warranted 
and even compelled to have recourse to em- 
bryotomy. 


A. In Head Presentations 
Indications. — The conditions that justify or 
require the sacrifice of the life of the child are 
usually to be found in such disproportion 
between the passages and the passenger that 
the latter cannot be passed through unless it 
be diminished in bulk. 

I. Eanlt in the Passages . — There are different 
forms of contraction of the Bony Pelvis, such as 
the rickety, where the contraction is mainly at 
the brim; the kyphotic, where the outlet is 
narrowed ; the osteomalacic, where the whole 
canal is narrowed. In any of these the prac- 
titioner may find himself shut out from 
delivery by the alternative operations, and 
obliged to have recourse to perforation of the 
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head. The range of brim contraction in the 
conjugate diameter would be between 3J and 2 
inches. If the contraction is in the transverse 
diameter there would be corresponding degrees 
at the outlet. Sometimes the obstacle is due 
to a morbid condition of the Soft Ca^uils^ as 
when there is cancer of the cervix or cicatricial 
contraction of the vagina, or the space is en- 
croached on by a uterine or ovarian tumour. 
In a maternity hospital such cases would pre- 
ferably be treated by some of the Cfesarean 
methods ; but the general practitioner may 
give his patient the best chance of recovery 
by lessening the size of the child’s head. 

II. Fault in the Fa^sewjer. — Undue size of 
the fmtal head, or a brow or face presentation 
in a slightly narrowed pelvis, or looked twins, 
may necessitate the operation. 

III. Complex Labo^irs. — In some cases of con- 
vulsions or htemorrliage or rupture of uterus, 
where the os is still imperfectly dilated, the 
mother may have a chance of survival if the 
fmtus can be diminished in size and extracted 
with less distension of her parts. Where the 
infant is already dead, as in cases of neglected 
prolapsus funis in a pelvis measuring some- 
thing under 4 inches in the brim conj\igate, 
the dangers to the mother will be lessened by 
reducing the bulk of the head. 

As a rule, head-perforation is unwarranted 
in a woman who has previously given birth to 
a living child by the natural efforts, or who 
has been delivered by the simpler operations 
of turning or the forceps. But malacosteon 
may cause an increasing difficulty, or tumours 
may develop ; or the head of the later child 
may be of larger size or present less favourably ; 
or a complication may arise requiring the graver 
interference. 

Stages of the Operation . — There are three 
distinct stages or steps in the procedures in- 
volved in the complete artificial delivery of a 
child that has the head reduced in size. 

I. Perforation. — The operator must first make 
an opening in the presenting part of the cranial 
vault. 

(1) Instruments to he used. — 1st : In a case of 
hydrocephalus with wide sutures it will usually 
be best to puncture simply with a fine aspiratory 
trocar. 2iid : In the more frequent conditions 
the bones may be pierced with a Knife, Bistoury, 
or Spike, of which many varieties have been 
contrived, sometimes curved, sometimes straight, 
sometimes sheathed. 3rd : More effectively the 
opening may be made with a pair of long, strong 
Scissors, provided with shoulders, which prevent 
them from sinking too far through the skull. 
When the handles are separated the points are 
pulled apart to* enlarge the opening. Of this 
variety Smellie’s scissors (see Fig. 1) may serve 
as a type. 4th : Better still are the Perforators 
that have the cutting edge of the blades turned 
outwards, and the blades not crossing at the 


joint, but hinged, so that when the handles are 
compressed the points of the blades are separated. 
Sir J. Y. Simpson’s perforator (see Fig. 2) is the 
most widely em- 
ployed instru- 
ment of this con- 
struction in this 
country, and 
Blot’s in France. 

5th : In Germany wide use has been made 
of Trephines, which are alleged to have the 
advantage of producing an opening with clean- 
cut edges, and so of diminishing the dangers 
that arise from the presence of protruding frag- 
ments and loose spicuhe of bone. 6th : The 
Basilyst possesses the advantages of both. If it 


Smellie’8 scissors for perforating 
tlie skull. 



Fig. Y. Simpson’s perforator. 


be screwed into the vault as far as the shoulder 
and then withdrawn, a round aperture is left 
with smooth edges, through which the cranial 
contents may escape as after the use of a trephine. 
But in most instances a wider aperture is de- 
manded, and this is produced with the basilyst 
when the handles are compressed and the points 
of the blades forced apart. 

(2) Preliminary Meas^ires. — Before proceeding 
to operate, the practitioner has some points to 
consider : — 1st : He will have the patient anaes- 
thetised. 2nd : He will have the patient placed 
in the left lateral position with her knees bent 
up and her hips at the edge of the bed ; it is 
sometimes more convenient to have the patient 
in the supine posture when she is asleep with 
chloroform. 3rd : Bowels and bladder must be 
empty. 4th : Provision should be made for 
receiving and covering up fragments of bone and 
the cranial contents. 5th : The operator must 
make one more careful examination to make 
out clearly the promontory of the sacrum, the 
margins of the os uteri, and the exact position 
of the head. 6th : An assistant keeps the head 
fixed at the brim by pressure from above through 
the abdominal walls. 

(3) Rules for Perforatinr/. — 1st : The Perfor- 
ator, held in the right hand, is guided to the 
head by the fingers of the left, which are touch- 
ing the part selected for perforation. 2nd : The 
point of the instrument is directed against a 
bone. In a flat pelvis this will usually be a 
parietal bone ; in the justo-minor it may be the 
occipital ; in brow and face presentations the 
frontal bones will be struck. It is important 
to pierce a bone and not merely to go through 
a suture or fontanelle, else the edges of the bones 
may come together after the instrument is with- 
drawn, and little collapse of the skull be pro- 
duced. 3rd : The perforator should be directed 
against the bone at a right angle to avoid the 
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risk of its slipping on the surface. This rule is 
more needful to be observed with the older 
perforators than with the basilyst, the point of 
which, with its double-threaded screw, lays hold 
at onco of the scalp and cannot slide oft'. 4th : 
Screw in the instrument up to the shoulder and 
open it widely and crucially. To obtain a wide 
gap in the vault it may be necessary to turn it 
in different directions and expand it. 5th : 
Advance the instrument into the brain and tear 
and break down as thoroughly as possible all 
the cerebrum, cerebellum, teiitoria, and the 
ganglia at the base, otherwise the child may be 
extracted a living, breathing horror. When 
quite dead, a softening of its textures immediately 
ensues, which facilitates its delivery. 6th ; Wash 
out the cranial cavity and the maternal canals 
with an antiseptic lotion. 7th : Remove with 
the fingers or a pair of pincers any loose frag- 
ments of bone from the edges of the opening in 
the skull. In some cases the head may be found 
so diminished in bulk as to be capable of ex- 
pulsion by the parturient powers, aided, perhaps, 
by traction from below with the finger of the 
practitioner passed through the opening, or by 
the pressure of the assistant’s hands above. 
Usually, however, it becomes necessary to have 
recourse to further reduction of the size of the 
head. 

11. Head Ccytnmmution. — Many methods have 
been adopted for breaking down the bones of 
the head, and many instruments have been con- 
trived for the purpose. They may all be grouped 
in five categories. 

(1) Craniotomy, — The earliest method con- 
sisted in laying hold of the plates of bone round 
the edges of the gap made in the vault and 
breaking off and removing the fragments morsel 
by morsel. The archaic writers on obstetrics 
describe pincers used for the purpose ; and the 
Lyon’s forceps and countless other modern 
varieties are only modifications of the ancient 


press the whole skull. Variously modified, it 
was for many years the favourite implement all 
over the Continent for the head-reduction of the 
infant. But its use was attended with some 
serious drawbacks. The introduction of the 
thick blades into the cavity of the uterus carried 
wuth it the risk of the entrance of septic germs 
into the bruised maternal tissues. Whilst it 
effectually crushed the bones in flattening the 
head in one diameter, it lengthened it in another. 
It proved so unsatisfactory as an extractor that 
some obstetricians used it only to crush the 
head by repeated applications if need were, and 
left the expulsion to the natural efforts, or had 
recourse to turning. 

(3) Cephalotomy. — The proposals to displace 
the cephalotribe by instruments that would cut 
the head in slices did not approve themselves 
to the general profession. The Labi tom of von 
Ritgen was never used outside Giessen. The 
Saw^-forceps of van Huevel made with a single 
chain-saw' had for a time some vogue in Belgium, 
and stimulated Tarnier to construct and use one 
Avith a double chain that could cut the head 
into three sections ; but they have both fallen 
into desuetude. The Wire-ccraseur proposed 
for use by Robert Barnes is not easily applied. 

(4) Cranioclasm . — In 1858 Sir J. Y. Simpson, 
examining the head of a child that he had 
extracted with unusual facility after fracturing 
the bones with a Murphy’s craniotomy forceps, 
found that the occiput had been broken close 
to the foramen magnum. He recognised the 
necessity for facilitating the process in every 
case by fracturing the base of the skull, and 
contrived ,the Cranioclast for the purpose. 
Modified by Carl Braun von Fernwald, the 
cranioclast has almost everywhere superseded 
the cephalotribe (Fig. 4). In using it the solid 
blade is introduced into the opening made in 
the vault ; the fenestrated blade is applied out- 
side the head, preferably over the occiput, the 



Fio. 4.-'CarI Braun’s cranioclast. 


implements. At the best an operator can only 
succeed with them in picking away the bones of 
the roof and sides of the skull. After his most 
tedious efforts the bones at the base remain un- 
broken (see Fig. 3). 

(2) Cephalotripsy . — It was an important ad- 
vance that was made by Auguste Baudelocque 
when he contrived the cephalotribe. This is in 
essence a pair of powerful forceps provided with 
a screwing apparatus at the handles, by means 
of which the blades that embrace the head are 
brought together so closely as to crush and corn- 


point of it carried as far as possible to the neck 
of the child. With a twisting movement the 
bones in the grasp of the blades are broken, 
and with the hold that has been obtained the 
operator makes an effort at extraction. If the 
head does not offer to descend easily he may 
relax the grasp and apply the outer blade to 
the side of the head or over the frontal bones, 
so as to fracture the skull more effectually. 

(5) Basilysis , — When it is remembered that 
the firm, unyielding base of the skull is the 
greatest obstacle to the escape of the head, it 
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becomes obvious that the ideal operation must 
be directed towards the breaking-up and loosen- 
ing of the basic bones. With this view, Fabbri 
of Bologna proposed the use of a pair of bone- 
pliers fashioned like a parrot’s beak, which he 
described as a tenaglia, and which is intended 
to gouge out fragments of the sphenoid and 
neighbouring bones. Hubert of I^ouvain fob | 
lowed a procedure which he described at first 
as Sphenotresia, and afterwards Transforation. 
It was effected by means of an instrument con- 
sisting of a long rod with a bulbous point that 
could be screwed through the vault and on into 
the base of the skull, and of a blade, resembling 
a solid lever, to be passed round the head. The 


the bones — the ethmoid, the sphenoid, the 
petrous portion of the temporal or basilar 
portions of the occiput — and such a complete 
dissolution of the base effected as to allow of 
easy collapse and compression of all the skull. 
Further, crushing the head is brought about, 
when it becomes necessary, by applying the 
tractor blade for the purpose of immediate 
delivery. This fits to the perforating part of 
the instrument as the fenestrated blade of the 
cranioclast fits its solid blade, and gives to the 
basilyst all the additional value of the cranioclast 
as an extractor (see Figs. 5 and 6). 

III. Extraction . — If the head is effectively 
comminuted the expulsion may be left for a 

time to the natural 


B 

A 



Fig. 5 - The basilyst. A, partially opened ; B, the traction blade separated. 


efforts. The soft 
parts between head 
and pelvis, being 
relieved of pressure, 
recover their circu- 
lation, and allow of 
the more easy tran- 
sit. The uterus, 
after retracting, 
resumes its contrac- 
tions more vigor- 
ously, and if it 
succeeds in expel- 
ling its contents, 


as it is now free to 
do, there is less risk 
of trouble in the 
third stage and sub- 
sequently. 

In most instances 
the practitioner 
finds it desirable or 
necessary to pro- 
ceed to the extrac- 
tion of the mutil- 
ated infant. At one 
time hooks, blunt 

Fig. 6.— The basilyst with traction blade adapted. sharp, single 01 

double, were applied 

blade and rod can be fixed close to their handles, inside the skull or outside the scalp, to get 
and are so constructed that the point of the purchase for traction. The hooking out of the 

screw, when it has pierced the floor of the skull, foetus is now almost obsolete. The cephalotribc, 

is received into a depression close to the tip of powerful as a crusher, fails as an extractor, for 

the blade. The Basiotribe of Tarnier is of some- it is apt to slip, and it is difficult with it to 

what similar construction, but is provided with adapt the head to the pelvic diameters. The 

two blades, so that if the compression from one cranioclast or the basilyst- tractor has the ad- 

side prove insufficient, the second blade can be vantage of introducing only the one (fenes- 

applied to crush the head from the opposite trated) blade into the cavity of the uterus ; the 

direction. The Basilyst, which we have seen to other blade plays its part entirely within the 

produce most satisfactorily the necessary aper- cranium. They allow of the adaptation of the 

ture in the cranial vault, was contrived especially head to the configuration of the pelvis in all its 

to be used for tearing up and dissolving the planes, and in dragging on the occiput tend to 

basis cranii. When the point has been screwed elongate the head in sugar-loaf fashion. In 

into any part of the base, and the handles com- extracting, the operator (I) will see that he has 

pressed, the bones are not merely perforated, taken a secure hold of the head, and it will be 
but torn apart. The perforation and dilacera- more satisfactorily done if the outer blade be 

tion may be applied, if need be, to several of placed over the hind-head. (2) He will see that 
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the jagged edges of the bone are covered with 
the scalp, keeping the fingers of his left hand in 
contact with the head whilst he pulls with the 
right hand. (3) He will make traction during 
the pains, and make sure that the uterus is 
following and aids in the progress of the foetus. 
(4) He will pull in the proper axes of the 
different parturient planes. (5) He must be 
prepared in some cases to lessen the bulk of the 
trunk, as by cleidotomy. (6) He should in all 
cases make careful examination of the maternal 
canals after the labour is over to see if there be 
any spicula of bone left or any laceration that 
may need repair. It goes without saying that 
the whole procedure must be conducted on 
aseptic principles, and that after such an opera- 
tion it will be desirable to wash out the uterine 
cavity with an antiseptic douche, or at least 
with hot sterilised water. 

B. In Trunk Presentations 

Indications. — There are a few cases of 
narrow pelvis wlicre, after the head has been 
crushed, the thorax fails to enter the brim, and 
it becomes necessary to lessen the trunk also. 
But it is usually in cases of transverse presenta- 
tion that the necessity arises for breaking up 
the trunk. A shoulder is presenting, possibly 
the arm has fallen to the vulva; the waters 
have all escaped ; the uterus is closing firmly 
round the foetus, which becomes impacted at 
the brim and cannot be driven through ; the 
lower uterine segment, the cervix, and the 
vaginal roof are all becoming stretched and 
thinned, and in danger of rupture. The child is 
very likely already dead or dying, so that there 
is no hope of rescuing it by turning, which 
would now be dangerous to the mother. Her 
only chance lies in delivery by embryotomy. 

Procedures. — There are diflerent procedures 
that the practitioner may adopt in seeking to 
effect a diminution in the size of the passenger. 
Some have begun by removing the arm, cutting 
it off at the shoulder- joint, or better, passing a 
finger or hook or forceps through the wound in 
the axilla and bringing away the scapula, and 
perhaps the clavicle, along with the prolapsed 
extremity. Such mutilation, however, is usually 
futile. It does not reduce the bulk sufficiently 
to make version safe or to allow of the expulsion 
of the infant ; and the operator has deprived 
himself of the safest medium for traction on the 
trunk if he removes the arm and then finds 
that he has to eviscerate the cavities or break 
through the spinal column. Cleidotomy (division 
of the clavicle), which allows of some degree of 
collapse of the upper part of the trunk, and 
may facilitate extraction through a pelvis that 
has required head comminution, is of little or no 
avail in transverse presentations. 

I. Evisceration. — Delivery has often been 
effected by opening the thorax and abdomen 
with some variety of perforator and disembowel- 


ling the foetus with the forceps or fingers. 
This Evisceration or Exenteration, as it has 
sometimes been called, does not usually secure 
sufficient diminution of the bulk of the infant 
to allow of its extraction. It only lessens the 
soft structures and leaves untouched the spinal 
column, the resistance of which constitutes the 
great difficulty to the passage of the trunk. 

II. Decapitation . — If the spinal column can bo 
severed in the cervical region by Decapitation of 
the foetus, the difficulty is overcome. Different 
methods have been adopted for separating the 
head from the trunk. (1) The neck has been 
divided from below upwards with knives or 
scissors, a method dangerous both to the 
maternal tissues and the fingers of the operator. 
(2) Ramsbothands sharp hook carried round the 
neck was at one time the approved implement 
for cutting through from above. But its cutting 
edge on the concavity of the hook was also not 
free from danger to mother or operator. (3) 
The chain or wire of an ecraseur has been used, 
but the obstetrician may have difficulty in 
getting the chain or the wire adapted to the 
neck. (4) Pajot had a special hook constructed 
for carrying a loop of whip-cord or strong twine 
round the nock. A stout copper wire bent 
double can be curved so as to go round the 
neck, and as it is withdrawn it can carry back 
the cord which is to be used for sawing through 
the neck. (5) Braun’s dccapitator, which is a long 
blunt hook like a boot-hook, is the simplest and 
safest of all the decapitating implements. The 
curve of the hook is small, so that it is relatively 
easy of application ; a half twist usually suffices 
to break the vertebral column, and an addi- 
tional twist or two tears through the soft parts 
as well. 

Delivery by this method implies, first, the 
Decapitation itself ; second. Extraction of the 
Trunk (this will usually be brought about by 
pulling on the protruded arm) ; third. Birth of 
the detached Head. This may be effected by 
pressing upon the uterus from above ; but some- 
times the head requires to be laid hold of with 
forceps, or some kind of hook, or to be per- 
forated and extracted with a cranioclast or 
basilyst. 

III. Spondylotomy or Spondylolysis . — In some 
cases the neck is not accessible. The trunk of 
the foetus has got jammed into the pelvis with 
the head above the brim, so that decapitation is 
impossible. In such cases vSir J. Y. Simpson 
proposed the use of the Spondylotome for cut- 
ting through the spinal column in its most 
accessible part, usually in the dorsal region. 
The spondylotome is a pair of strong scissors, 
one blade of which is sharp-pointed for perfor- 
ating the thorax, whilst the other probe-pointed 
blade is passed outside over the vertebral column, 
so as to cut through the spine. A pair of bone- 
pliers may be used for the purpose. When the 
vertebral column has been thus divided the 




LABOUR, OPERATIONS— EMBRYOTOMY 


295 


trunk can be doubled together, and may be ex- 
pelled by the natural efforts aided by pressure 
from above or traction from below with a hook or 
cranioclast. On the dead foetus in a phantom 
it has been found that the basil yst can be made 
to perforate and tear up the spinal column even 
more thoroughly than the cutting instruments, 
and its use as a Spondylolyst is attended with 
this advantage, that after the vertebrae have 
been broken the tractor-blade can be at once 
applied outside the trunk so as to facilitate the 
extraction of the infant. 


5a. Cleidotomy 

Definition and History 
Indications . 

Technique 
Advantages . 
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Definition arid Ilistori/. — Cleidotomy, or divi- 
sion of the clavicles (Ger. ScMiisselheimchnitt), 
is an operation accessory to craniotomy or 
basilysis, and has for its object the diminution of 
the width of the shoulders of the infant in cases 
of difficult labour. It is possible to imagine 
cases in which it might be performed as the 
sole operative procedure, e.g, in broad-shouldered 
anencephalic hntuses, but I do not know of an 
instance of this mode of use. 

No doubt obstetricians in the past, when con- 
fronted with such an emergency as impaction of 
the shoulders after birth of the head (either 
intact or craniotomised), adopted some plan of 
procedure for the reduction of the width of the 
bisacromial diameter ; but they do not appear 
to have specialised the mananivre into a definite 
operation, nor to have restricted the embryulcia 
to the clavicles. Dr. H. R. KSpencer, writing in 
the Britis^h Medical Journal (April 13, 1895, 
p. 808), introduced the operation of cleidotomy, 
although he did not give it that or any other 
specific denomination. He said: “It may be 
necessary to reduce the width of the child's 
shoulders. With this object, I have found it a 
useful plan to snip through the clavicles with 
scissors ; then, if necessary, to pass a blunt hook 
into the axilla, and then to bring down the 
arms." He went on to say that he had met 
with several cases where craniotomy was not 
sufficient to extract ; so it may be concluded that 
he practised this snipping through of the clavicles 
on several occasions — “in about five or six 
oases." Soon after the publication of Spencer’s 
article (which was entitled “ On Delivery in 
Certain Cases of Impaction of the Trunk of the 
Foetus ’’), there appeared a contribution from 
the pen of Professor N. N. Phanomenoff, of 
Kasan in Russia, named “Zur Frage iiber 
Embry otomie : Uber die Durchschneidung des 
Schliisselbeins (Cleidotomia)." PhanomenofFs 
article was in the Centralblatt fur Gyndkologie^ 
xix., p. 585, June 1, 1895. He was led to per- 
form the operation on account of disproportion 


between the foetus and the pelvic canals, due 
rather to great size of the former than to 
marked contraction of the latter, and more 
particularly to great size affecting the shoulders. 
The patient upon whom he operated had a true 
conjugate diameter of just under four inches. 
The head of the infant was without much diffi- 
culty brought down to the perineum by means 
of forceps, but no further progress could be 
accomplished ; the infant meanwhile died, and 
Phanomenoff, suspecting wide shoulders impacted 
in the slightly narrowed maternal pelvis, passed 
up a pair of scissors above the brim and divided 
with some short snips (“durchschneidet mit 
einigen Kurzcn Schnitten ’’) both clavicles near 
their inner end ; and strong traction on the 
head was now sufficient to bring one of the 
axilhe within reach, and a Braun’s hook fixed 
therein sufficed to complete the delivery. The 
infant weighed 13 lbs., and the circumference of 
the shoulders was 41 cms. 

In the same year (1895) Knorr showed to the 
Berlin Obstetrical Society an infant upon whom 
craniotomy, followed immediately by cleido- 
tomy, had been performed (ZUchr.f. GehurtJi. 
n. Gynak.j xxxiv. 105, 1896). The patient was 
moribund from rupture of the uterus ; cranio- 
tomy was carried out, and the head brought 
down with a cranioclast ; then there being delay 
in the delivery of the trunk, both clavicles were 
divided with Siebold’s scissors — the result was 
most astonishing (“der effect war sehr eclatant’’), 
for a slight pull now delivered the trunk. The 
infant was very large. Strassman published 
three cases of cleidotomy (two unilateral, one 
bilateral) in 1897 {Arch. f. Gynaek.^ liii. 135, 
1897), in all of which the operation was preceded 
by that of craniotomy for large-sized fmtus, 
contracted vagina, and generally contracted 
pelvis. H. A. V. Guerard {Centralhl. f. Gyniik., 
xxii. 71, 1898) performed cleidotomy after cranio- 
tomy for impaction of the head and then of 
the shoulders at the pelvic outlet, the distance 
between the tubera ischii being only 5*2 cm. 
(2 in.). Other contributions to the subject 
of cleidotomy have been made by E. Bonnaire 
{Presae mkiicale, No. 21, p. 125, 1900), by G. 
Kallinowsky (i>m. iiuiwj.y Berlin, 1898), by 
Rieznikoff ( Yuzhno-i'ussk. med. gaz.^ Odessa, v. 
425, 1896), by Perondi {Clin, ostet.., Roma, ii. 
133, 1900), and by myself {Brans. Edin. Ohstet. 
Soc., xxvi. p. 24, Nov. 1900). 

Indications . — The indieations for the operation 
of cleidotomy can hardly be said to be as yet 
quite clearly defined. It has not yet been per- 
formed, so far as I know, upon the living infant, 
although there are circumstances in which it 
might be justifiable to do so, e.g. in the cases of 
monstrosities such as anencephalus, double terata, 
etc. It is generally to be carried out as a sequel 
to the operation of craniotomy or basilysis, but 
it may be required apart from these other pro- 
cedures. The indications may be roughly 
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grouped under five headings. 1st: It is in- 
dicated in the case of the broad-shouldered 
foetus, where the head also is above the average 
size (and where, therefore, craniotomy will doubt- 
less have been carried out), or where the head 
is of normal size or deformed (anencephalus or 
hydrocephalus), when cleidotomy may be the 
only operative procedure rendered necessary. 
2nd : It is indicated in cases of contracted 
maternal pelvis, justo-minor, flat rachitic, or 
kyphotic, in which the foetus may be normal in 
size. In such cases craniotomy is generally 
performed first and cleidotomy later; in the 
first and second types of contraction the division 
of the clavicles will have to be done at the brim 
of the pelvis, and in the third at the outlet. 
3rd : There is the group of cases in which the 
foetus is large and the pelvis moderately con- 
tracted ; in these instances, it is the association 
of two difficulties neither of which is in itself 
sufficient to cause great delay, which renders 
cleidotomy necessary. 4th : Cleidotomy may 
be advisable in cases of breech presentation in 
which the shoulders are impacted. 5th : In all 
cases in which rapid delivery is called for (as in 
eclampsia, threatened uterine rupture, accidental 
heemorrhage), and in which the fcetiis is either 
dead or its chances of survival very small. 

Techni(j%ie of the Operation . — The operation 
can be carried out very easily, and recpiires little 
or no special skill. The only instrument neces- 
sary is a long and strong pair of blunt-pointed 
scissors. Craniotomy, or craniotomy followed 
by basilysis has been performed, and the com- 
minuted head has been drawn down to the 
perineum by the cranioclast or the basilyst 
tractor, or by a crotchet. Delay now occurs 
due to the impaction of the shoulders in the 
contracted brim of the pelvis. By continued 
traction the difficulty may possibly be overcome 
at the risk of injury to the maternal structures, 
and with the loss of valuable time and the ex- 
penditure of much force. In order to prevent 
this delay and these dangers, division of one or 
both clavicles is enough. If the hand be lying 
with the occiput to the front, it is drawn well 
forward; the operator then slips his left hand 
up the vagina over the face of the child till he 
feels the clavicles projecting from the thorax at 
the level of the pelvic brim ; then he insinuates 
the scissors, held in the right hand, between his 
left hand and the child, until he is able to grasp 
the clavicle of one side between their points ; 
and then with a strong snip he divides the bone 
near its inner end. The process may be re- 
peated on the clavicle of the opposite side. The 
immediate result is an astonishing collapse of 
the shoulders, and the extraction of the infanUs 
trunk with very little further effort, or, at the 
most, with the help of traction with a blunt 
hook upon the axilla, I have done this opera- 
tion four times as an accessory procedure after 
basilysis, and on all the occasions I found it 


quite simple and immediately satisfactory. In 
one case alone, in which the infant was very 
large and the maternal pelvis moderately con- 
tracted, I experienced some difficulty in dividing 
the clavicles, which showed an unusual degree 
of ossification. 

If the contraction of the pelvis be at the 
outlet the procedure is not materially altered — 
indeed, it is simplified ; for craniotomy permits 
the extraction of the head from the vulva, and 
the clavicles are brought within the range of 
vision and can be divided with complete ease. 
The same remark applies to the performance 
of cleidotomy in cases of the birth of an 
anencephalic fmtus. The small size of the 
deformed fmtal head permits the hand of the 
operator easily to reach the shoulders of the 
fmtus impacted in the brim of the pelvis, or 
within the pelvic cavity, and so the division 
of the bones with strong scissors can be easily 
carried out. The skin wound is a small one, 
and can be closed with one or two sutures for 
appearance’ sake. 

Advantax/es. — If we compare cleidotomy with 
the only other procedures possible under the 
circumstances, it will become at once apparent 
that it excels them all. It must, for instance, 
be better than simple fraction on the cranio- 
tornised head of the infant, with the loss of 
time, the risk of injury to the mother’s part, 
and the danger of separation of the head from 
the trunk of the child, which all accompany 
that method of trying to overcome the delay. 
Cleidotripsp^ or the breaking up of the clavicles 
and of the tissues of the shoulders with a 
perforator or basilyst, is an awkward procedure, 
not easy of accomplishment ; it is quite un- 
necessary also, for simple division of the clavicle 
is all that is needed. Cleidorrhe.ns is a sort 
of bruising or breaking of the shoulder-girdle 
carried out of set purpose, and performed by 
some obstetricians {e.</. A. Muller, Monafsschr. 
f. Gehnrfsh., viii. 477, 1898). It is used in 
cases in which the body of the child is born 
and in which the shoulders and head are still 
at or above the brim ; and it consists in carrying 
the trunk first forward and then backward, 
until the shoulder-girdle gives way and moulding 
occurs. S upra-acromiotom t/ is another operative 
procedure, and it has been described by Bonnaire 
{loc. cit.). It consists in a localised embryotomy 
by which the skin and muscles covering the 
projection of the shoulder are divided widely 
and deeply ; but it is not an exact operation, 
although it may conceivably be useful in cases 
in which the clavicles cannot be reached. 

It is quite evident that cleidotomy has 
advantages over all these competitive pro- 
cedures. The division of the clavicles at once, 
and very materially, reduces the bisacromial 
diameter by allowing the shoulders to collapse ; 
indeed, the clavicles alone keep the shoulders 
apart. It has been found by experiment that 
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there is a diminution of the bisacromial diameter 
by 2 and 3 cm. in unilateral and bilateral 
cleidotomy respectively. This narrowing of 
the shoulders either permits them to enter the 
pelvic cavity, or gives room for the passage of 
a blunt hook upwards and for the fixing of it 
in the axilla in order to make traction. Division 
of the clavicles is the one thing necessary, and 
cleidotomy alone of all the proposed plans does 
this and no more. It is simpler, more rapid, 
much more elegant, and it is quite as effective 
as any of the other operative procedures ; it is, 
further, founded upon the correct scientific 
principle of attacking the parts which are 
concerned in maintaining the breadth of the 
shoulders. The cause of delay in labour in 
these cases is the width of the shoulders in 
the bisacromial diameter ; by cleidotomy this 
diameter is quickly diminished, and with 
practically no risk to the mother. 

6. Symphysiotomy 

An extremely clear and judicious estimate 
of the relative position of this to other obstetric 
operations has recently been given by Professor 
Bar in his Le(;.(ms de pathologic ohstetricale. 
Combining his bwn results in twenty- three cases 
with those of Pinard, Zweifel, and Kiistner, he 
finds that the present maternal mortality in 
symphysiotomy is 7*45 per cent, and the 
infantile mortality 9*3 per cent. 

Indications. — Symphysiotomy came on the 
field in the interests of the mothers whose 
lives were sacrificed in Ciesarean operations, 
and whilst it is still chosen in certain cases as 
a safe alternative to these procedures, its 
employment is more urgently advocated in the 
interests of the infants whose lives are sacrificed 
in embryotomy operations. It is intended to 
widen the canals with less danger to the mother 
than was implied in opening the peritoneal 
cavity and the uterus, and it allows of the 
passage of the undiminished head of the infant 
in cases of pelvic contraction. The form of 
pelvic contraction to which it is best adapted 
is the pelvis LPifuahiLiter justo nmior, but it is 
had recourse to also in the rickety and osteo- 
malacic pelves. In the Naegele pelvis, as 
Faraboeuf has shown, section of the symphysis 
should be avoided, and, instead, the innominate 
bone on the side of the synostotic sacro-iliac 
joint should be sawn through the ischio-pubic 
rami, so as to allow of expansion of the bony 
girdle at the double hinge of the symphysis 
pubis and of the healthy sacro-iliac joint. Sym- 
physiotomy has been performed in women with 
pelves measuring as much as 9 cm. (3f ins.) 
ill the conjugate of the brim ; but we expect in 
pelves with this space to witness the birth of 
the child under the natural efforts or with the 
aid of forceps or turning. On the other hand, 
where the conjugate is reduced to 2^ ins. 
f6*3 cm.), it is hardly possible that sufficient 


expansion would occur for the extraction of a 
living child, unless, according to the suggestion 
of Novi, symphysiotomy be conjoined with 
induction of premature labour. Morisani’s 
minimum contraction of the conjugate of 6*7 cm. 
(2§ ins.) should be maintained as the utmost 
limit in this direction for symphysiotomy inter- 
ference, and 9 cm. (3^ ins.) in the other, and 
the operation should, as a rule, be reserved for 
multiparous women, in whom the dilatation 
which the soft parts have undergone during 
their previous labours will lessen the dangers 
both to mother and child. The operator must, 
of course, make sure that the infant is alive and 
vigorous. 

Methods of Operating. — Consideration has to 
be given to : — 

I. The First Stage of the Labour. — In some 
cases the labour is already so far advanced that 
the more strictly surgical interference is at once 
demanded. In these patients too often there 
have been preliminary attempts at delivery 
with forceps or by turning, that may have 
seriously impaired the prognosis for mother and 
child. 

With a pelvis at the higher limit of con- 
traction — say from 8 to 9 cm. (3 to 3J ins.) — it 
may be permissible to make cautious use of 
these alternative operations in cases where yet 
the ojDerator fears he may have to divide the 
symphysis ; but where the contraction ap- 
proaches the lower limit such interference would 
be futile and dangerous. Only in some eases of 
multiparous women, where the operator has 
made up his mind eventually to deliver by 
turning and extraction on the limbs, he may 
bring about the preliminary version by external 
manipulation, or by the bi-polar method whilst 
the membranes are still unbroken, so as to 
facilitate the seizure of the leg when the moment 
for extraction shall have come. It is to be 
remembered that in women with contracted 
pelves the first stage of labour is apt to be pro- 
longed, and it may sometimes be of advantage 
to promote the dilatation of the cervix and of 
the vagina by means of douches and hydro- 
static dilators. The operator has to take note 
further of any complication that may be present, 
such as prolapsus funis, and prepares to inter- 
vene only when the first stage is completed and 
the cervical canal is fully dilated. 

II. The Division of the Symphysis. — It goes 
without saying, that as all obstetric procedures 
should be carried out under as aseptic conditions 
as possible, so especially in this surgical inter- 
vention operators arc careful to have the whole 
lower abdominal and pudendal region shaved 
and cleansed, and the parts and passages dis- 
infected. Three different methods have been 
adopted in cutting through the symphysis. 

I. The Neapolitan Method. — Morisani and his 
school usually make an incision of IJ inches 
to 2 inches in length through the skin and 
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subcutaneous structures in the hypogastrium 
and mons veneris. The lower extremity of the 
incision terminates just above the upper margin 
of the symphysis pubis, and the deep part is 
widened by dissecting some of tlie muscular 
fibres from the pubic bone. An assistant pulls 
the urethra and bladder backwards with a 
metallic catheter, and the operator, pushing his 
finger down behind the symphysis, detaches the 
loose retro-pubic connective tissue, and guides a 
Galbiati knife down below the lower margin of 
the symphysis. With this knife, probe-pointed 
and sickle-shaped, with the cutting edge in its 
concavity, he divides the interosseous cartilage 
and ligaments from below upwards and from 
behind forwards, until a creaking sensation tells 
him the section is complete, and ho feels the 
bodies of the pubic bones spring apart. This 
symphysiotomy is thus almost a subcutaneous 
operation. 

2. TJie Parisian Method. — M. Pinard and his 
confn^res divide the structures of the mons 
veneris in front of the symphysis in their entire 
length from above the pelvic brim to below the 
anterior commissure of the vulva, close to the 
clitoris, by an incision from 3 to 4 inches in 
length. When the pubic joint is exposed the 
recti in the upper part of the wound are 
separated to allow of the entrance of the finger 
into the pre-vesical cavity ; this guides the 
bistoury which cuts through the symphysis 
from above downwards, and before backwards. 

3. The Leipzig Method. — Professor Zweifel 
makes a transverse incision through the struc- 
tures in front of the symphysis, a finger’s 
breadth or a little more below its upper margin. 
The fascia over the joint and for some distance 
above towards the umbilicus is laid bare, and 
the lips of the wound pushed up and down with 
the finger-nail till the lower margin of the sub- 
pubic ligament is exposed. The fascia between 
the recti is now divided, and a finger being 
pushed down into the recto-pubic space, the 
cartilage is cut through with a probe-pointed 
knife from above and in front downwards and 
backwards. 

Some operators have had difficulty in hitting 
on the joint tissues, and have had recourse to 
the use of a saw or chisel to divide the osseous 
structures. This adds greatly to the dangers 
of the operation, and where patients survive the 
convalescence is prolonged and perhaps im- 
perfect. Dr. Sandstein, in his graduation thesis, 
points out that in 50 per cent only is the sym- 
physis median ; in 33 j^ per cent it is to the 
left, and in 16§ per cent to the right of the 
middle line, and that, further, it frequently slopes 
towards one side instead of being vertical. He 
finds a guide to its upper margin in a projection 
that can always be felt between the pubic bones 
at their upper margin, and that is continued as 
a ridge on the posterior aspect of the symphysis. 
When the symphysial tissues are severed, the 


bodies of the pubic bones spring apart spon- 
taneously to a distance of 2 to 4 cm. (f in. to 

ins.). If the patient is in the Walcher 
position, with the legs hanging down over the 
end of the table, the separation is greater. 
Zweifel avails himself of this tendency of the 
dependency of the limbs to strain the sym- 
physial structures at their upper margin to 
facilitate their section. Where a greater separa- 
tion of the bones is demanded, pressure is made 
on the inside of the limbs flexed upwards on the 
abdomen. They have sometimes been separated 
as much as 7*5 cm. (3 ins.) ; but a separation of 
from 5 to 6 cm. (2 ins. to 2| ins.), or fully two 
fingers’ breadth, gives the full advantage of the 
expansion without endangering the sacro-iliac 
ligaments. That one side of the pelvis is mov- 
ing more than the other can be recognised, 
according to Sandstein, by noting that the upper 
margin of the less mobile innominate remains 
at a higher level, and then it becomes necessary 
to make pressure on the inner side of the 
corresponding thigh, to stretch the sacro-iliac 
joint, and to prevent the sacro-iliac ligaments 
of the mobile side from being unduly strained 
and torn. Sometimes there is free bleeding 
from the incised soft parts that has to be checked 
with pressure forceps, or by the pressure of tlie 
fingers of the assistants who arc controlling on 
the two sides the movements of the limbs. The 
wound is packed with iodoform gauze, or other- 
wise kept from the chance of any germ-invasion, 
whilst attention is given to — 

I I I. The Birth of the Child. — The dilatation 
of the pelvis may be sufficient to allow of the 
expidsion of the infant by the natural powers. 
During the transit of the head the pubic bones 
may be further separated and a fresh access of 
haemorrhage set up ; hence it is necessary to 
have an intelligent assistant at each side wlio 
will keep up such pressure on the trochanters 
as will prevent undue and dangerous distension. 
Where the parturient powers are insufficient 
for the expulsion, the operator must have re- 
course to the extraction of the infant, either by 
means of version and traction on its leg, or by 
application of forceps to its head, according to 
the conditions that emerge in each individual 
case. Whether the child be born naturally or 
extracted artificially, it has to be borne in mind 
that the anterior vaginal wall and the soft parts 
in relation with it are deprived of their usual 
bony protection, and may easily be stretched 
and torn to a degree that will endanger the 
patient’s life or render her recovery imperfect. 
After the birth of the infant the obstetrician 
sees to the complete evacuation of the uterus 
and its usual post-partum contraction, before he 
turns again to complete the surgical intervention 
necessary to secure the union of the severed 
surfaces. 

IV. Closure of the Wound. — The Neapolitan 
procedure at this stage simply requires the care- 
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ful suturing of the suprapubic incision, and the 
keeping together of the bodies of the pubic 
bones so as to secure the reunion of the sym- 
physis by mean of carefully adjusted bandages. 
Operators who have laid bare the pubic bones 
before dividing the symphysis have in some 
instances drilled the bones so as to allow of 
their being kept together by a couple of metallic 
sutures. For the most part it has been found 
sufficient to pass silk sutures through the apo- 
neurotic tissues, and after the soft parts of the 
w'ound have been duly sutured, to apply a 
bandage or keep the pelvis immobile in a ham- 
mock or in a special framework. Care must be 
observed in bringing together the separated 
bones that none of the soft parts that lie behind 
get caught between them, else damage may 
ensue to the bladder or urethra. 

Results. — In 1892 Spinelli gave a n%ume of 
twenty-four cases of symphysiotomy that had 
been carried out by Morisani and his colleagues 
in Naples during the preceding fifteen years, 
which showed that all the mothers had re- 
covered, and only one child had been lost. In 
four of the instances the operation was per- 
formed twice in the same patient. One woman 
had her second symphysiotomy fourteen months 
after her first. Another, who had been able to 
be out of bed by the eighth day, was operated 
on seventeen months later, and got up after the 
second symphysiotomy on the seventh day. 
These results, and the statistics of maternal 
and infantile mortality already (quoted from Bar, 
give, however, an unduly favourable impression 
of the life-chances attendant on this mode of 
delivery. The danger to the life of the mother 
arises mainly from the double possibility of 
septic absorption through the long-exposed pubic 
wound, and through the bruised and fissured 
parts of the genital canal, but also from the 
haemorrhages, primary or secondary, from the 
wound or from the uterus. It has to be kept 
in view, moreover, that there may be protracted 
convalescence because of inflammations set up 
at the damaged joints, pubic or sacro-iliac, or 
among the areolar tissues of the pelvis, or in the 
bladder and urethra. Whilst, as a rule, the 
patient makes a complete recovery, she some- 
times suffers afterwards from impaired power of 
progression when the reunion of the joint-liga- 
ments has not been complete, from loss of reten- 
tive power in the bladder, or from prolapsus uteri. 

7. CsBsarean Section and its Modifications 

Caesarean section is an operation whereby an 
opening is made in the abdominal wall, and 
another in the uterus, through which the foetus 
is extracted. 

According to Pliny, it is named Caesarean 
because the first of the Cajsars was so extracted 
from his mother’s womb as she was dying. Ac- 
cording to another version, it is named from the 
operation itself, caem rtmti'is utero. 


This operation was at first made upon dead 
women at a more or less advanced state of 
pregnancy. It is attributed to Numa Pompilius, 
one of the first kings of Rome, who enacted (lex 
reyia) that a pregnant woman deceased could 
not be interred until the foetus was extracted. 
This law^ remained in operation throughout all 
countries under Roman rule, and was approved 
by the Church, as well as adopted as a civil law 
by northern states, more especially Germany. 
For many years they dared not perform the 
operation upon a living woman, and in this way 
encouraged the performance of crani(jtomy, as 
the passage of the foetus through the pelvis 
in cases of deformity was impossible without 
mutilation. 

Levret and Mauriceau deny that this opera- 
tion was known to the ancients, but Dionis and 
Gardien refer to Pliny’s Natural History. Dr. 
Mansfield published a work ‘‘ On the Anticpiity 
of Gastrotomy and Hysterotomy on the Living ” 
( Weher^ das Alter des Bauch- und Gehdrniufter- 
schnitts am Lehenden zu Braiinschxreiy^ 1824). 

He states that in an earlier work named 
Mischimjoth^ written about 1400, there is this 
passage : “ In a twin birth, neither the first 

child which by section of the belly is brought 
into the world, nor the one coming after, can 
attain the rights of heirship or priestly office.” 

Nicolai Falconiis recorded a case at Venice in 
1491. The case of Jacob Niefcr, the Swiss 
peasant who performed it upon his own wife, is 
frequently quoted ; but most authorities are 
agreed that it was much later before it was 
generally attempted upon the living woman. 
In fact, we need only refer to the action of 
Mauriceau in the case treated by himself and 
Chamberlen, where the operation was delayed 
till after death, although Mauriceau was in 
actual attendance for several days. He wrote : 
“The child has been dead to all appearance 
about four days, and I told all the assistants that 
she could not be delivered. They asked me to 
perform Ccesarean section, which I did not wish 
to do, knowing that it was ahvays certain death 
to the mother.” This poor woman died with 
her infant in utero twenty-four hours afterwards. 

Rousset, physician to Catherine de Medicis, 
and contemporary of Pare, published a work 
upon the subject in 1581. This book was 
translated into Latin about ten years later. 
The author attempted to prove the possibility 
of saving the mother and child by means of this 
operation, but his views were opposed by Par6, 
Guillemeau, and others. In the middle of last 
century the subject divided operators into two 
sections, the Symphyseans and Caesareans, or 
those who advocated division of the symphysis 
pubis and those who advocated Ca3sarean 
section. 

It may be taken as a recognised rule in mid- 
wifery that no woman should be allowed to die 
undelivered without some attempt being made 
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to save her and her offspring, or at least to save 
her at the expense of her child. 

Concerning the latter point, whether we tare 
justified in destroying the infant when alive, 
there has been, and still exists, difference of 
opinion, due in some measure to religious belief, 
and likewise to the personal feeling of the 
husband, who felt that very little hope was held 
out to him that his wife could be saved by 
section. Amongst such men we had Napoleon, 
who, when appealed to by Dubois, said : “ Treat 
the Empress as you would a shopkeeper’s wife 
in the Rue St. Martin ; but, if one life must be 
lost, by all means save the mother.” In marked 
contrast to him we had Henry VITI., who, when 
thus questioned before the birtli of his son 
Edward, exclaimed : “ Save the child by all 
means, for other wives can be easily found.” 
At the present time such men might be put 
down as either a good husband but a bad father, 
or a good father but a bad husband. 

The doctrine of the Roman Catholic Church 
has been that, if you could not extract the 
child without killing it, you could not, without 
mortal sin, do so ; and likewise, until lately, it 
was held that the infant could not be baptised 
in the uterus, as it should be mitus before it 
could be veruitAis by baptism. 

Of late years the happy results following 
Csesarean section and Porro’s operation have done 
much to efface the dreadful feeling that we have 
got in such cases to decide whether the life of 
the mother or that of the child is to have our 
preference, seeing it is now quite possible to 
save both. 

Barnes wrote : ‘‘ Cicsarean section is resorted 
to with a feeling akin to despair. Embryotomy 
stands first, and must be adopted in every case 
where it can be carried out without injuring the 
mother. Ca38arean section comes last, and must 
be resorted to in those cases where embryotomy 
is either impracticable, or cannot be carried 
out without injuring the mother. There is, 
therefore, no election. The law is defined and 
clear. Cinsarean section is the last refuge of 
stem necessity.” 

As against this statement. Dr. Barnes has 
recently said : “ It is no longer permitted to us, 
without ample proof of clear necessity, to 
sacrifice the child in order to save the mother. 
The cases in which the two lives are supposed to 
stand in antiigonism are vanishing before the 
light of modern science and skill.” 

If anything is needed to sicken one at the 
revolting practice of craniotomy, I might be 
allowed to relate the obstetric history of a 
rachitic woman, who during her three last con- 
finements was under my personal care : — 

1st — 1862, . . Embryotomy. 

2nd — 1863, . . Embryotomy (labour in- 

duced). 

3rd — 1864, . Embryotomy. 


4th— 1865, 
5th , 

6th— 1868, 
7th— 1870, 
8th— 1871, 
9th— 1873, 
10th— 1874, 
11th— 1875, 


Induced labour at half term. 
Embryotomy (Birmingham, 
L.I. Hosp.). 

Induced labour at half term. 
Embryotomy. 

Embryotomy (eighth month). 
Embryotomy. 

Embryotomy. 

Induced labour at half term. 


We must never forget that we have a sacred 
trust, and 1 hold w^e have no right to sacrifice a 
child, however uneciual its life may be in some 
cases to that of the mother. In advocating the 
preference of section as against craniotomy in 
the living child, I do so only after very mature 
consideration, and with a feeling that to do 
otherwise would be to sacrifice a life which I was 
bound to preserve. I think the time has come 
when the lives of the mother and child may 
alike be saved, and prefer to think that an 
infant come to maturity is destined for some- 
thing greater than to have its glimmering life 
extinguished by an accoucheur skilled in the 
use of a dreadful perforator. Let our motto be, 
“We live to save and not to destroy.” 

In another case where the obstetric history 
was like the preceding one, Ca3sarean section 
was performed, and the mother now attained 
her long-wished-for desire, a living child. 

Burns in twenty-four cases gave twenty-two 
deaths, whilst others gave the death-rate as 
from 50 per cent, to 100 per cent. 

With such results, it is not to be wondered 
at that so many opposed the operation. In 
England, for example, accoucheurs condemned 
it absolutely. In Paris, during half a century, 
there was not a successful case, although it had 
been performed about sixty times. In the 
large Maternity Hospitals of Paris and Vienna, 
with from four to eight thousand confinements 
in the year, not a single successful case of 
Cmsarean section has been recorded. No doubt 
now exists that the great fatality was due to the 
fact that the operation was only resorted to 
after other measures had failed. 

hulivations fo7' the Operation . — As regards the 
general indications for the operation, of course 
they vary in the hands of different operators, 
as some, still looking upon Caesarean section as 
a last resource, divide the indications into 
absolute and relative. The absolute is where 
the deformity of the pelvis is so pronounced 
that the passage of even a mutilated foetus 
is impossible, whilst the relative is where they 
may remove a mutilated foetus by the natural 
passage with as good or a better result for 
the mother. It is here that difference of 
opinion exists. Baudelocque admitted Caesarean 
section in cases with a conjugate diameter under 
2 J inches ; Cazeaux, 2 inches ; Tarnier, 2 inches ; 
and Dcpaul from 1^ to2\ inches where the child 
was alive, and under 1^ inches when the foetus 
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was dead. Stolz advocated Ca38arean section 
whenever the child was alive and could not be 
brought through the natural passage. 

Scanzoni .... under 3 in. 

Naegele and Spiegelberg . ,, 2 „ 

Barnes, Playfair, and Leishman „ „ 

Of late years the good results following 
Ctcsarean section in the hands of Cameron, 
Leopold, Sanger, and other operators have mate- 
rially changed the views of many authors, who 
now favour Caesarean section more than they 
have done in the past. 

Lusk, at the International Congress held at 
Washington in 1887, declared that Ca38arean 
section was preferable to embryotomy even with 
a conjugate diameter from to 3 inches when 
the child was alive. 

It can well be urged that : — 

(1) Embryotomy in a very contracted pelvis 
is as dangerous to the mother as Caesarean 
section. 

(2) Embryotomy always compromises the life 
of the child, whilst Ciesarcan section gives a 
living child. 

(3) No one has any right to sacrifice a child 
where he can save it without exposing the 
mother to any additional risk. 

For these reasons the operation should be one 
of election when the child is alive, and it should 
be performed before the patient is exhausted — 
in fact, early after labour has commenced, or 
even at full term before labour sets in, especially 
in multiparse. In all cases it should be done 
before rupture of the membranes, and, if possible, 
the patient should bo placed under the care of 
an experienced operator. 

Little difficulty is experienced in obtaining 
the consent of the patient and her friends ; and 
it is better to have her under observation pre- 
vious to the operation, so as to regulate her diet, 
and have her prepared for operation beforehand. 

A very important point in favour of Caesarean 
section is that the Fallopian tubes can be tied 
and divided, so as to prevent subsequent con- 
ception, whereas embryotomy may require to be 
performed ten or a dozen times. 

Besides deformity of the pelvis, other con- 
ditions, such as tumours or cancer of the cervix 
uteri, may exist which would demand either 
Caesarean section or some modification of it. 

If the child be dead and the conjugate dia- 
meter not over 1| inches, Caisarean section 
should be done. 

Rousset, the earliest writer upon this subject, 
recognised the indications, the one furnished by 
the foetus, and the other by the mother. Under 
the first category ho placed excessive size of 
the fmtus, monstrosities, and faulty positions ; 
under the second he placed marked contractions 
from whatever cause. Some operators would 
include placenta pra3via and puerperal con- 
vulsions. Ceesarean section might be advisable 


in some cases of eclampsia, but a skilful obstet- 
rician would never think of such procedure in 
the case of placenta prsevia. In fact, the 
operators who advocate this step are surgeons 
who have little or no experience in obstetric 
practice. 

Our decision for operation should be based 
upon the degree of contraction of the pelvis, the 
size of the child’s head, and its reducibility, 
unless the obstruction is due to some other 
cause, such as cancer or the presence of a 
tumour in the pelvic cavity. 

Every practitioner should be able to form a 
fair estimate of the amount of contraction, as it 
is easier to measure a contracted pelvis than a 
normal one ; and it does not require a highly 
skilled obstetrician to say before labour has 
commenced, or during the early stage of the 
process, that the diameter of the pelvis is, or 
is not less than 3 inches ; and, as a matter of 
fact, such a pronouncement should be within 
the skill of the ordinary practitioner, who should 
be more than a generally useful person, other- 
wise he will sink to the level of an ignorant 
midwife. Not only must he be able to form an 
estimate of the amount of contraction, but, by 
patient study of normal cases, qualify himself 
to form an opinion as to whether it will be 
impossible for a living child to pass, and also 
whether, under the difficult circumstances in 
which he may be placed, it would not be better 
to send the patient where Caesarean section could 
be safely performed than to extract a mutilated 
foetus through a minimum diameter. 

With a diameter under 21 inches, where en- 
gagement of the head is impossible, no one 
should hesitate to advise Cfcsarean section, 
although there will always remain cases, such 
as where the child is dead or a subject of 
hydrocephalus, in which craniotomy may be 
resorted to. 

Experience alone will enable one to avoid 
extreme measures in cases with a conjugate 
diameter measuring more than 3 inches, and 
where the skilled practitioner will weigh the 
chances between premature induction of labour 
and symphysiotomy. 

There can be no questioning that Coesarean 
section is a highly dangerous operation ; but the 
danger, it should be remembered, depends for 
the most part on delay, and death most frequently 
results not so much from the operation, as from 
previous operative abuse, which is tlie just term 
for all injudicious attempts to extract the foetus 
through a deformed natural passage. 

Success depends upon prompt interference 
before the patient is exhausted, as then there 
is less danger from haemorrhage, delayed shock, 
or peritonitis. 

When Ctesarean section has been resolved 
upon, another question presents itself, namely, 
whether Ca3sarean section or Porro’s operation 
is preferable. If the former, there still remains 
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to be decided whether the operation will be 
accompanied or followed by a removal of the 
ovaries, or the patient be sterilised by the 
simple expedient of tying and dividing the 
Fallopian tubes. This we have done in about 
fifty cases, and no harm has resulted, although 
theorists would have us believe that such a 
procedure would be surely followed by hajina- 
tocele. Where there is a choice of operation 
Caesarean section is to be preferred, as it can 
be completed much sooner, and is free from the 
danger of shock and peritonitis which might 
complicate Porro’s operation. 

The preparation of the patient will depend 
upon the urgency of the case. When she is 
under observation it is better to confine her to 
bed for a couple of days beforehand, and the 
bowels should be moved by an enema and a 
slight laxative. The abdomen is washed and 
gently scrubbed, and the parts shaved, whilst 
the vagina is cleaned and rendered aseptic. 
The preparation, in fact, is the same as in 
any other abdominal section. The operator 
and his assistants who have to do with the 
case must be exceptionally careful in cleansing 
and disinfecting their hands, whilst the 
chief nurse should see that the instru- 
ments and sponges are sterilised and 
counted. 

Very few instruments are necessary, 
and should comprise two straight scal- 
pels and one blunt-pointed bistoury, 
pressure forceps, dissecting forceps, 
scissors, director, twenty straight 2i-inch 
Hagedorn needles, compression pessary, 
aseptic silk, silk-worm gut, jidhesive 
plaster, and dressings. 

The catheter should always be passed 
into the bladder shortly before opera- 
tion. The needles should be threaded 
in pairs beforehand, with No. 3 Chinese 
twist silk ligatures, about 20 inches 
long, and placed in a towel wrung out 
of 1-30 carbolic solution ready for use. 

Palpation will reveal the position of the 
foetus, and this is all the more important, as 
from this you will know the attachment or site 
of the placenta. 

Briefly, my experience in Caesarean section 
has shown me that in dorso-posterior positions 
the placenta is attached upon the anterior wall, 
whilst in dorso-anterior positions the placenta 
is upon the posterior wall. 

(a) Thus, in the first cranial position, or 
O. L. A., the placenta will be found upon the 
posterior wall, and somewhat to the right side. 

(b) In the second cranial position, or 0. D. A., 
the placenta will be upon the posterior wall, 
and somewhat to the left side. 

(c) In the third cranial position, or 0. D. P., 
the placenta will be upon the anterior wall, and 
somewhat to the left side. 

(d) In the fourth cranial position, or 0. L. P., 



the placenta will be upon the anterior wall, and 
somewhat to the right side. 

The foetus and placenta will be found in the 
same relation in the various pelvic positions. 

From this knowledge you know when your 
uterine incision is likely to cut down upon the 
placenta, and you also form an idea as to how 
you will extract the foetus. The abdominal 
incision should be made in the median line, as 
in ovariotomy, and it will vary in situation 
according to the distension of the abdominal 
wall. 

Thus, if the abdomen takes the form as seen 
in Fig. 1, an incision of from 5 to 6 inches 
may be got without extending beyond the 
umbilicus ; but when it is pendulous as in 
Fig. 2, the incision must of necessity extend 
more or less above the umbilicus. 

Before opening the uterus the operator should 
satisfy himself that the uterus is not only in 
the median line, but that it is not twisted upon 
its axis. This is found by locating the position 
of the Fallopian tubes by means of the fingers. 
He will frequently find the left tube more or 
less in front, as the uterus is usually rotated to 



Fig. 1. 


Fio. 2 


the right. This displacement must be corrected, 
and, if necessary, an assistant can easily keep 
the uterus in position by pressing with his 
hand on the right side. 

When the placenta has its attachment upon 
the anterior wall the site is seen to bulge, and 
upon palpation has a fluctuant feeling akin to 
a large pointing abscess. 

The next point is to open the uterus with as 
little loss of blood as possible, and this can be 
done by placing a flat vulcanite pessary upon 
the uterine wall around the point to be incised, 
as in Fig. 3. 

The operator with the fingers of his left hand 
applies pressure upon the pessary, whilst his 
assistant does the same on the opposite side. 
The incision is then made with two or three 
strokes of the scalpel, and the blood sponged 
away by the assistant with his right hand. 
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After this has been done no more bleeding takes 
place unless the placenta is attached in front, 
as the pressure with the pessary thoroughly 
prevents even oozing. Care should be taken 
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not to puncture the membranes, which will soon 
be observed and recognised by their pearly 
colour. If the placenta intervenes, this method 
of pressure is beneficial not only in preventing 
bleeding, but also in permitting us to observe 
its tissue, which is recognised by its darker 
colour. 

Whenever the membranes are reached a 
director is placed within the opening, which 
is then enlarged 

with a blunt- . 

pointed bistoury, ^ I 

upwards and \ 

downwards as far 

as the pessary \U 

will admit. At ^ ^ -4 — d 

this stage the 

compression pes- I 

sary is removed, I 

and the incision 
extended up- 
wards and down- 

wards sufficient- ^ 

ly to permit the v — 

passage of the I / 

foetus. The ex- ^ 

tension of the in- ^ 

cision downwards 
should be limited. 


turned out, or the feet grasped, and then the 
child should be extracted without delay. On 
no account should the hand be withdrawn after 
its insertion, unless during extraction of the 
fmtus, as the uterus speedily contracts. If the 
shoulder presents, a hand should be placed upon 
it to prevent its expulsion, as it adds very much 
to the difficulty when any portion of the child’s 
body is allowed to protrude. 

The child having been extracted, the assistant 
places a large flat sponge over the upper angle 
of the abdominal incision, to prevent the bowels 
from escaping, and then with both hands grasps 
the uterus, so as to prevent bleeding. 

The cord having been tied and divided, the 
placenta is immediately removed with the left 
hand, great care being taken to secure the 
removal of all membranes and to prevent the 
entrance of blood into the peritoneal cavity. 
The assistant now everts the uterus from the 
cavity, and pushes a flat sponge behind it. The 
lips of the uterine wound are next everted, the 
assistant grasping the upper angle and wall 
with his right hand, and the lower angle and 
wall with the left, as in Fig. 5. 

The operator immediately inserts the silk 
ligatures, beginning at the middle, each suture 
grasping the entire wall, with the exception of 
the mucosa. P'rom seven to ten sutures should 
suffice, as with the contraction of the uterus the 
incision is greatly diminished. 



as it is likely to interfere with proper contraction 
of the uterus. Should the placenta intervene, it 
must be dealt with as a placenta praevia after 
completing the incision — that is, either separated 
upon one side, or, if central, pierced by the 
hand. There must be no hesitation in extend- 
ing the incision, which is made upwards and 
downwards from within outwards in each 
direction with a blunt-pointed bistoury, so as 
to make an incision of about 5 or 6 inches, 
as in Fig. 4. The left hand is inserted without 
rupturing the membranes till the head is being 


This accomplished, the sutures are gathered 
up and a large flat sponge laid over the anterior 
wall, and another behind. Firm compression 
or kneading is then made through the sponges, 
with the result that the uterus contracts firmly. 
The assistant should again seize the uterus as 
before, whilst the operator ties the sutures. 
When this has been accomplished the whole 
organ is enveloped in a large, warm, flat sponge, 
and firm compression again made so as to ensure 
thorough contraction. Should any oozing 
appear at the needle punctures, a second warm 
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sponge should be applied, and very slight com- 
pression will suffice to overcome any tendency 
to relaxation. Should the peritoneal edges 
gape at any points, a few superficial fine sut- 
ures should bo inserted to bring the margins 
together. 

The performance of hysterectom}" for bleeding 
is bad treatment, and indicates that the operator 
has lost his nerve, as pressure with a warm 
sponge with both hands never fails to secure 
thorough contraction. 

Several operators advise the introduction of 
a drainage tube through the cervix and vagina, 
and the leaving it there to act as a drain. 
Nothing could be worse. Of course, it is the 
procedure of a surgeon ; but every one who has 
practised midwifery knows that the presence 
even of a clot in the uterus may lead to serious 
hsemorrhage. Such a body as a tube, if not 
expelled, would induce hajinorrhage, distension 
of the uterus, and bursting of the incision, with 
speedy death of the patient. This is no mere 
theory, but is what has actually taken place 
where drainage has been resorted to. On no 
condition sho\ild the uterine cavity be washed 
out or medicated in any way ; the less the 
parts are interfered with the better. 

After the ligatures have been cut short, the 
next step is to ligature and divide the Fallopian 
tubes with aseptic silk in order to prevent 
future conception. Of course, the consent of 
the patient for this procedure should have been 
obtained beforehand. Two ligatures are tied 
upon each tube, which is then divided between 
those points ; this method is effective, and 
leads to no complications nor bad results, nor 
is menstruation interfered with. Next, the 
cavity is cleaned by the removal of all clot, etc., 
and the uterus replaced. The external wound 
in the parietes is closed in the usual way with 
silk-worm sutures. The vagina should now be 
cleansed of all clot and sponged out, after which 
an antiseptic pad should be applied to the 
vulva. 

The wound should be dusted with iodoform, 
and a few layers of gauze placed over the 
wound. This should be secured with plaster, 
both to prevent slipping of the dressing and 
strain on the sutures, in case of sickness or 
cough. A sheet of Gamgee is next applied, 
and then the bandage. 

The after-treatment consists of sips of warm 
water, say a tea-spoonful every fifteen minutes 
for twelve or twenty-four hours, after which 
milk and soda may be given in increasing 
quantities. For a few nights a half -grain 
morj)hine suppository is given. The urine 
should be drawn off every six hours for two 
or three days, care being taken to thoroughly 
cleanse the parts before doing so. 

On the fourth day two tea-spoonfuls of 
glycerine in a couple of ounces of soapy water 
is administered as an enema, and, if necessary. 


some slight aperient by the mouth. The bowels 
having been moved, the patient is allowed 
chicken soup, fish, eggs, beef-tea, etc. If the 
child is to be nursed, it may be put to the 
breast on the second or third day. 

The abdominal sutures may be removed in 
from ten to fourteen days, and the patient 
allowed to rise at the end of four weeks. She 
should always wear an abdominal belt, and 
should be warned against kneeling when scrub- 
bing floors, as this is apt to induce hernia from 
pressure and stretching of the cicatrix. 

In review, it may be explained that rupture 
of the membranes, either intentionally or by 
labour, means a contraction of the uterine wall, 
and as a consequence a greater wounding of the 
uterine tissue in order to secure a sufficient 
opening to extract the child. Some operators, 
instead of using manual or pessary compression 
to prevent bleeding when opening the uterus, 
make use of an elastic ligature. The uterus 
is first everted, and the elastic ligature then 
passed round the cervix. This not only neces- 
sitates a much larger abdominal incision, but 
also induces asphyxia of the fentus, and causes 
inertia of the uterus, as the organ does not 
so readily respond to kneading. Its use is, 
therefore, conducive to hfemorrhage. Veit, 
Doleris, and Pajot have blamed it for causing 
death from haemorrhage, and Zweifel, Sanger, 
and Lusk have also noticed this complication. 

Caruso advised the early removal of the 
ligature. 

Another way of dealing with the uterine 
incision is by Sanger's method. In this pro- 
cedure the muscular wall of the uterus is closed 
with from ten to fifteen sutures which approxi- 
mate to, but do not include, the mucosa; and 
between each suture two superficial sutures are 
inserted to unite peritoneum to peritoneum. 
Previously the peritoneum was separated from 
the muscularis, and a wedge-shaped piece of 
muscularis removed from eacli side, the base 
of the wedge being outermost. This done, the 
peritoneal flaps were folded into the wound 
and secured by the superficial stitches. Such 
a detailed process is quite unnecessary, as the 
sutures, as recommended by Cameron, secure 
perfect apposition, not only of the muscular 
tissue, but also of the peritoneum. In fact, 
most operators now make use only of eight 
or ten deep sutures, and reserve superficial 
sutures to secure contact where there is any 
gaping between the stitches. Such unevenness 
can be readily avoided by beginning in the 
middle and working towards each end, and 
by taking care to keep the sutures at regular 
intervals. 

Porro’s Modification. — The fatal results follow- 
ing the early Caesarean section led to a modi- 
fication of the operation. It had been found 
by experiment that the uterus in pregnant 
rabbits could be removed with better results 
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than by simple section, and therefore it was 
concluded that similar results would follow in 
the case of women. 

Blundell, in writing upon this subject, said 
such a method might prove an eminent and 
valuable improvement ; but he also wrote, in 
speaking of deaths from peritonitis after 
Caesarean section, that experience sometimes 
contradicts our most favourite opinions, and 
that something of the kind would be found to 
occur in the cases under consideration, as he 
had no doubt the risk of diffused peritonitis 
had been greatly exaggerated. How his surmise 
has proved true is seen in the present-day 
position of abdominal surgery. 

Acting on the lines suggested, Storer of 
Boston, in 1868, first practised amputation of 
the uterus after section. The case was one of 
pregnancy complicated with a fibroid of the 
uterus. He was interrupted by such an alarm- 
ing hfCmorrhage tliat he had to remove the 
body and fundus with the ovaries ; but his 
patient died three days afterwards. This was 
an operation of necessity. 

Porro first performed the operation as a 
matter of choice, as he considered it impossible 
to secure the uterine incision in Caesarean 
section, so as to prevent the flow of blood and 
septic fluid into the peritoneal cavity. The 
results got under antiseptics in other abdominal 
operations encouraged him to make the attempt, 
and in 1876 he did so with happy results. 
Others took up the operation, and very quickly 
the old Caesarean section was superseded by it ; 
but only for a few years, as now Ca)sarean 
section can be performed without the slightest 
danger from bleeding, peritonitis, septicaemia, 
or other dangers that Porro’s operation sought 
to avert. 

At the present day Porro’s operation is an 
operation of exception, that is only necessary 
in some conditions, such as serious riipture of 
the uterus, or where labour is obstructed by 
a large fibroid. As regards the steps of the 
operation, it is to begin with similar to 
Caesarean section. It is only after the uterus 
has been emptied that it varies, as at this 
point the uterus is everted and an elastic 
ligature applied round it, just above the os 
internum. 

The uterine tissues are then compressed until 
the bleeding has ceased. The uterus is then 
removed, and the stump secured outside the 
abdominal wound, and maintained in position 
by needles and a serrenooud. 

Porro, upon emptying the uterus, transfixed 
it with a trocar and cannula at the union of the 
body and cervix. He then withdrew the trocar, 
and passed two silver wires through the cannula, 
which was also withdrawn and the wires tied, 
one upon the right and the other upon the left 
side, including in their grasp the ovaries and 
tubes. This done, the uterus and appendages 
VOL. v 


above the wires were cut away, whilst the stump 
was secured outside. The method has been im- 
proved by transfixing with needles and ligating 
with a serrenooud instead of with separate wires. 

The stump is dusted with iodoform and 
dressed with gauze all round. The needles 
should bo raised to allow of proper packing. 
A layer of sublimated Camgee should bo placed 
over all. It may require to be dressed daily ; 
and the ligated portion usually separates about 
the tenth day, but the raw cavity requires 
regular dressing till perfectly healed. 

It was urged as an important factor that 
Porro's operation prevented future conceptions ; 
but this end is gained in Ctesarean section by 
the more simple method of tying and dividing 
the tubes. 

Lei Bourboule. — A mineral water con- 
taining iron and arsenious acid. 

LcibridSD. — A family of fish, dangerous for 
eating. Snakk-Bites and Poisonous Fishes. 

La.bruin. — The upper lip in mammals, as 
opposed to Idhiuinj the under lip. 

La.byrinth. Auditory Nerve and 
Labyrinth {Phi/siolo(jy, Diagnosis, Diseases, 
etc.) ; Ear, Acute Inflammation of Middle ; 
Ear, Middle, Chronic Non-suppurative ; Nose, 
Post-nasal Adenoid Growths {LahyrintJmve 
Deafness) ; Syphilis, Tertiary {Labyrinthine 
Disease) ; Vertico (An7'al, i\fhiih'e\s Disease). 

Labyrinthitis. — Inflammation of the 
labyrinth. See Auditory Nerve and Laby- 
rinth (Labyrinthitis) ; Dkaf-mutism (Morbid 
Anatomy). 

Lac.— (1) A resinous incrustation produced 
in the case of certain trees by the puncture of 
an insect (Coccus lacca) ; it is astringent, but is 
now little used in medicine ; according to the 
state in which it is offered for sale it is called 
stick-lac, sced-lac, or shell-lac (Shellac). (2) milk 
or a milky fluid, e.g. lac sulphuris or milk of 
sulphur. 

Lace - Maker’s Disease. — bead 

poisoning. 

Lacerated Wounds. See Medicine, 
Forensic (Kinds of Wounds, Lacerated)) Wounds. 

Lacerations. See Labour, Injuries 

DURING (Cervix, Perineum, Utei'us, etc.) ) Vag- 
ina, Disorders of (Infiries). 

Lachrymai. See Lacrimal. 

Lacing*- Liver. — The deformity of the 
liver produced by tight-lacing, consisting in the 
downward prolongation of the right lobe so as 
to constitute practically a new lobe or tongue, 
and in the presence of a marked transverse groove. 
See Liver, Diseases of (Anatomical Abnormali- 
ties) ) Pregnancy, Management (Clothing). 
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See also Alcoholism (Chronic^ Visceral Varia- 
tions^ Lachrymal)) Conjunctiva, Diseases of 
{Conju7ictivitis, Complications ) ; Electricity 
strictnre of the lachryrmil duct)) Fifth Nerve, 
Affections of ; Mumps {Affections of Bye) ; 
Nerves, Neuralgia (Symptoms, Lachrynuition) ; 
Syphilis (Tertiary, Lachrymal Apparatus). 

The lacrimal apparatus comprises the tear 
gland, with its excretory ducts, the puiicta, the 
canaliculi, the tear sac, and the nasal duct. 
The lacrimal gland and its ducts constitute the 
secretory portion, the other structures named 
the excretory portion of the lacrimal apparatus, 
and our subject will be discussed under these 
two headings. I 

Diseases of the lacrimal apparatus are about 
thrice as common in women as in men, perhaps 
in consequence of the more zealous use that the 
former make of the function of lacriination. 

Anatomy and Physiology. — The lacrimal 
gland is a compound tubulo-racernose gland, re- 
sembling the serous salivary glands ; it is about 
the size and shape of an almond, measuring 
rather more from before backwards than from 
side to side, but its size varies if one may judge 
from measurements of accredited observers. It 
consists of two portions : the larger, called the 
superior lacrimal gland, lies in a depression in 
the roof of the orbit, just within the upper and 
outer orbital margin. This portion is in contact 
by its upper convex surface with the periosteum 
of the orbital roof, to which it is attached by 
fibrous bands; the anterior edge corresponds 
with, but does not project beyond the margin 
of the orbit ; the posterior border reaches to 
the junction of the first and second fourth of 
the roof of the orbit ; the lower concave surface 
is in apposition with the superior and external 
recti muscles. The lower portion, also called the 
palpebral portion or accessory gland, separated 
by tendinous strands from the main gland, is 
less constant in size and shape, and is some- 
times absent; it consists of one or two small 


lobules, which lie just beneath the mucous 
membrane of the superior conjunctival fornix, 
and may sometimes be brought into view by 
eversion of the lid and strong, downward rota- 
tion of the eyeball. The efferent ducts from 
both portions of the gland, some eight to twelve 
in number, open by a row of apertures into the 
conjunctival sac at the upper and outer part. 

The glands of Krause, similar in structure 
and formation to the lacrimal gland, are small, 
rounded bodies, situated chiefly in the upper, 
but also met with in the inferior cul-de-sac, and 
suffice to moisten the eye even if the lacrimal 
gland is destroyed. The lacrimal gland in its 
connection with the conjunctival sac may be 
well compared to the salivary glands and the 
cavity of the mouth. The secretory nerve of 
the lacrimal gland is generally reckoned to be 
the lacrimal branch of the fifth, but Goldzieher 
and Jendrassich have recently declared that it 
belongs to the facial nerve. According to 
Kirchstein the gland is very small and rudi- 
mentary in the new-born child, which accounts 
for the absence of tears at that period of life. 

Under usual conditions the tears are secreted 
only in sufficient quantity to moisten the con- 
junctiva and cornea, tlie greasy edges of the 
eyelids also preventing overflow ; the surplus is 
disposed of by evaporation and by escaping 
into the nose through the naso-lacrimal canal. 
An overflow takes place by direct irritation of 
the lacrimal nerve, by reflex irritation of the 
conjunctiva or nasal mucous membrane, by 
strong light acting on the retina, or by painful 
emotion. The tears escaping from the gland 
arc at once dispersed over the surface of the 
eye, just like fluids between a cover-glass and 
microscopical slide, aided by winking movements 
of the eyelids. 

The puncta lacrimalia are two pin-point 
apertures situated near the posterior edge of 
the eyelids about 5 to 6 mm. from its nasal 
commissure. They are not quite opposite one 
another, the lower one being about 1 mm. 
farther from the commissure than the upper. 
They lie against the conjunctiva of the bulb, so 
that they are visible only when one causes slight 
eversion of the eyelids. The upper canaliculus 
runs vertically upwards from its punctum for a 
distance of 2 mm., then makes a sudden bend 
inwards and downwards ; the lower canaliculus 
runs vertically downwards for a still shorter 
distance, and then takes a horizontal direction. 
It is of practical importance to bear this in 
mind when probing or slitting the canaliculi. 

The canaliculi enter the tear sac separately, 
as a rule, but sometimes by a common duct ; 
the openings are situated at the outer side of 
the sac, but also on its anterior aspect. The 
canaliculi are lined by squamous epithelium, 
differing, as we shall see^ from the lining of the 
sac and nasal duct. 

The lacrimal sac and its continuation, the 
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nasal duct, which opens into the nose beneath 
the inferior turbinate bone, in structure, char- 
acter of secretion, and pathological relations, is 
to be properly regarded as an accessory part of 
the nose rather than of the eye. 

Both sac and duct are formed of a fibro-elastic 
material, with a well-developed mucous mem- 
brane lined by an imperfectly ciliated columnar 
epithelium. Tlie lower part of its duct has 
numerous glands similar to those in the meatus 
of the nose. The sac lies in a deep groove 
formed by the superior maxilla and ethmoid 
bone ; the bony canal lodging the nasal duct is 
completed by the inferior turbinate bone. 

The internal palpebral ligament, which can 
be felt as a hard cord running inwards from the 
nasal commissure of the lids, is the best guide 
to the sac; an abscess in the latter always points 
just below this ligament, but the blind, dilated 
end of the sac reaches a little distance above it. 

The direction of the naso-lacrimal passage is 
downwards, backwards, and a little outwards, 
which it is of importance to recollect when 
passing a probe. The diameter of the sac is 
5 to 6 mm., that of the nasal duct 3 to 4 min., 
and the narrowest part is usually at the junction 
of the sac and duct. 

An empyema of the frontal sinus may burst 
into the sac, and an empyema of the maxillary 
sinus into the nasal duct. 

Diseases of the (tI.and. — The lacrimal gland 
possesses almost complete immunity in inflam- 
matory or other affections of the eye ; even in 
gonorrhojal and other severe conjunctival in- 
flammations the gland escapes. The accessory 
part, however, does occasionally become enlarged 
in phlyctenular ophthalmia, acute trachoma, 
panophthalmitis, and some other conditions, and 
is recognised as a small, very soft swelling at 
the upper and outer part of the superior lid, 
even when one cannot make it out by touch. 

Diseases, and still more injuries of the main 
mass of the gland are of rare occurrence, from 
its protected position and its multiple system of 
ducts. Stabs of the upper lid may reach and 
wound the gland, and if healing is delayed, 
and especially if suppuration occurs, a fistulous 
opening may be left from which tears escape. 

True lacrimal fistula has also been met with 
as a congenital condition, and is recognised as 
an opening in the upper lid so minute as to be 
easily overlooked, the tears exuding in very 
small quantities, and evaporating almost as soon 
as they escape. A cure is best effected by passing 
a needle armed with a silk suture through the 
opening in the skin, and bringing it out in the 
upper and outer part of the conjunctival sac ; 
the other end of the suture hanging from the 
opening in the skin is then threaded on another 
needle, passed through the lid near the fistula, 
and brought out in the conjunctival sac near 
the other. The two ends are tied together and 
allowed to cut their way through. The effect 


of this is to make the tears find their way into 
the conjunctival sac instead of through the 
opening in the skin, which now closes of itself, 
or will do so if the edges be freshened and 
brought together by a suture. 

Didocatiori of the (fhind is very rare, but has 
been met with as the direct result of a blow, 
from a cicatrising wound of the upper lid, and 
still more rarely as a spontaneous condition. 
The presence in the outer and upper part of 
the eyelid of a movable subcutaneous lobiilated 
swelling about the size of an almond, renders 
the diagnosis easy. Replacement is sometimes 
possible and should be tried, for it is occasion- 
ally followed by cure ; but excision through an 
incision in the skin is mostly required. 

Chalky concretions, called docryoUthi^, are 
sometimes found blocking one or more of the 
excretory ducts, and must be removed through 
the conjunctiva as they give rise to a good deal 
of pain. 

Infla/innation of the lacrinml (/land occurs in 
an acute and in a chronic form, tlie former lead- 
ing to suppuration, the latter to hypertrophy. 

The acute form is almost always confined to 
one side, and is usually met with in delicate 
children as the result of a blow or from exposure 
to cold. 

It is ushered in by a general febrile condition ; 
there is a feeling of tension, and sometimes very 
severe pain, shooting to the brow, temple, and 
even to the upper jaw. Tlie lymjihatic glands of 
the neck are enlarged, sometimes to such an 
c‘xtent as to cause cyanosis from pressure on the 
jugular vein. There is a painful, tender, dusky 
red swelling of the outer part of the upper lid, 
which hangs down and covers the cornea. The 
upper lid is greatly thickened and enlarged, 
causing obliteration of the natural folds ; the 
veins are engorged and tortuous, and even some 
of the arteries may be seen and felt to pulsate. 

The ocular conjunctiva shows all grades of in- 
flammation, even to most severe serous chemosis 
protruding from between the lids. 

The globe is somewhat protruded and dis- 
placed, not directly forwards, but towards the 
lower and nasal side, and its movements are 
always restricted upwards and outwards, al- 
though they may be unimpaired in other 
directions. In tenonitis the disjilacement is 
straightforward, and the movements of the 
globe are restricted in all directions. The gland 
itself cannot be felt (compare with the chronic 
form), on account of the swollen and infiltrated 
condition of the lid and tissues underneath, 
and probably also because the gland is already 
in a state of suppuration, and forms no distant 
tumour. 

Hot fomentations followed by an incision 
wlieii fluctuation occurs, or even before we can 
be certain of this, is the best course ; it is 
useless to try abortive treatment in acute cases. 
It will be noticed that the escape of pus is 
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followed by clear fluid, the tears, which arc 
characteristic of this affection. The probe 
sometimes comes upon exposed bone, wliicli has 
led some observers to regard these cases, not 
as suppurative adenitis, but as a localised in- 
flammation of the bone, a view which I cannot 
subscribe to. If the abscess is allowed to burst 
of itself the pus makes its way through the 
skin or into the conjunctival sac, and in the 
former case a fistula may result, and require 
operation as before described. 

Chronic adenitis is met with as the result of 
syphilis, tubercle, leiikicmia, and as an accom- 
paniment of mumps. It may affect both orbits. 
The first symptom noticed by the patient is 
ptosis or drooping of the upper lid, followed in 
a day or two by protrusion and displacement 
of the eyeball with consecpient diplopia. A 
blunt, often lobulated and elongated swelling is 
felt under the outer part of the brow. Some- 
times, but not always, there is dryness of the 
eye from want of the lacrimal secretion, and 
this may exceptionally be so marked tliat 
desiccation of the corneal epithelium may take 
place. Dryness of the mouth has also been 
observed from a coincident affection of tlie 
salivary glands, which may or may not be 
enlarged. 

Numbness of the brow on the same side may 
be present, from pressure on the frontal branch 
of the first division of the fifth nerve ; this soon 
disappears, but the power of lifting the lid and 
rotating the eye upwards persists, the sensory 
nerve recovering from the effects of the pressure 
sooner than the motor nerves, which is in accord- 
ance with observations of the kind elsewhere. 

The treatment consists in inunction of mer- 
curial ointment over the swelling and the brow 
and temple, with iodide of potassium internally 
in syphilitic cases, cod-liver oil with creasote 
in strumous cases, or arsenic, in the form of 
Fowler’s solution, when neither syphilis nor 
tubercle is present. If the indurated swelling 
does not disappear we must excise it by an 
operation, which will be later described. 

Various new growths occur in the gland, and 
as the symptoms are similar to those of chronic 
adenitis wo are led to suspect the presence of 
some growth if the swelling does not disappear 
or diminish under treatment, or still more if it 
increases in size. It is often impossible before 
excising and examining this swelling to say if 
it is due to simple hypertrophy or new growth, 
or whether it is benign or malignant in nature. 
In children wo meet with sarcoma; in adults 
with carcinoma, cylindrina, chloroma, also with 
gumma, hydatid cyst, cnchondroma, and some 
other rarer varieties of growth. 

Excision of the glaiid for hypertrophy or new 
growth is done in the following manner : — The 
patient is ana3sthetised, the brow is shaved, and 
the parts thoroughly cleansed. A curved in- 
cision is made down to the periosteum along 


the outer third of the brow, and, if necessary, it 
may be prolonged for some distance beyond the 
external commissure. The edges of the wound 
are kept apart by hooks, and the tarso-orbital 
fascia is divided, exposing the gland, which is 
drawn forward by a hook and removed in its 
capsule if possible. The fascia is united to the 
periosteum by a catgut suture, a drain is in- 
serted, and the skin wound closed with silk 
sutures. 

With strict antiseptic precautions the opera- 
tion is usually free from risk, but a fatal case 
has been recorded. 

The operation very often leads to permanent 
cure even when done for growths, as they are 
often com[)letely encapsuled, and the changes 
are confined to the centre of the gland, where 
cystic spaces often occur. 

It is much more often successful than in 
growths from any other part of the orbit. 

A rare form of cystic growth called daergops, 
due to obstruction of one or more of the efferent 
ducts of the gland, was first described in 1814 
by A. Schmidt. It appears as a bluish, thin- 
walled, translucent cyst with fluid contents, 
which springs into view beneath the upper lid. 
In some of the cases, from imperfect closure of 
duct, its contents, which become much more 
tcnise on crying, may escape gradually or be 
from time to time pressed out by the patient. 
A well-recorded case has been described by 
Arnold Lawson in vol. xvii. Trans. Oj^hth. Soc.y 
and an interesting paper by liulke in vol. i. 
Royal London Ophth. Hasp. Reports should be 
read. An attorn] )t should be made to excise 
the cyst entire, as was successfully done in 
Lawson’s case ; but even if only a large piece 
of the wall is removed, a cure is often effected. 

DiseAvSES of the Excretohy Apparatus 

Diseases under this heading are much more 
common than diseases of the lacrimal gland, 
and are hence of more practical importance. 
They are met with more often in adults than in 
children, but some are congenital in origin. 
Heredity from the mother’s side plays an im- 
portant part in their causation. 

Fnncta and Canaliculi. — A constant symptom 
in all diseases of the excretory apparatus is 
epiphoi'a or overflow of tears down the cheek, 
and when the puncta and canaliculi are tho 
parts involved, this may be the only symptom. 
Epiphora is always aggravated by cold wind, 
dust, or smoke, and necessitates the constant 
use of the pocket - handkerchief. Although 
weeping is always present in diseases of the 
lacrimal passages, its presence does not always 
prove the existence of anything amiss with those 
parts, for it may be caused by inflammation of 
the conjunctiva, cornea, or iris ; and some people, 
quite free from ophthalmic disease, are liable te 
a temporary epiphora on coming into the fresh 
air. It is frequently associated with morbid 
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blushing, and also occurs in the early stage of 
Graves’ disease. Practically, however, in all 
cases coming under treatment it is the drainage 
apparatus that is at fault. Epiphora is by no 
means always due to stricture of the caiialiculi, 
the slightest displacement of the puneta, particu- 
larly the lower, which is functionally the more 
important, will produce it ; and hence we have 
it ill ectropion of the eyelids, especially of the 
lower, also in entropion, where the inturned 
lashes also set up irritation and excessive 
secretion of tears. Epiphora may also be due 
to the presence of a Meibomian cyst or other 
tumour of the inner part of the lower lid, and is 
seen in old people from relaxation of the lid and 
in paralysis of the facial nerve — conditions all 
inimical to the proper approximation of eyelid 
and globe. 

In old-standing neglected blepliaritis the edge 
of the lid becomes rounded and slightly everted, 
the secretion of the Meibomian glands is dim- 
inished, and the tears readily overflow. The 
tears, containing as they do a large proportion 
of salt, set up irritation and inflammation of the 
skin, accentuating the ectropion and giving rise 
to constant blepharospasm and discomfort. 

The treatment consists in slitting up the 
lower canaliculus by means of a \Vcbei'’s probe- 
pointed knife, thus converting the little tunnel 
into an open rill, which must be prevented from 
closing by passing a probe along it for some 
days after the operation. This operation will 
be mentioned more fully later on. 

The same procedure is to be adopted when 
the epiphora is due, not to displacement, but to 
stenosis or abnormal narrowing of the canaliculi 
or puneta. 

In these eases the })uncta become so minute 
as to require the aid of a magnifying lens to 
make them out ; and we must first dilate the 
passage by a conical sound so as to admit the 
beak of the Weber’s knife. 

Small foreign bodies, such as an eyelash, the 
wing of an insect, a wheat bristle, etc., may be 
carried by the flow of tears from the conjunctival 
sac into the canaliculi, almost always the lower, 
and protruding from the punctum, will rub 
against the eye and give rise to some pain, 
irritation, and overflow of tears. The treatment 
consists in the removal of the foreign body by 
means of forceps. 

Calculi composed of carbonate of lime and 
leptothrix threads sometimes block the canali- 
culus, a condition recognised by the presence of 
a little fusiform swelling, and re(pnring slitting 
up of the passage for its removal. 

Polypi in this position are still rarer, and, if 
luxuriant, may protrude from the punctum. 

In cases of wourul of the lower lid dividing 
the canaliculus, the permeability of the passage 
must be ensured by slitting up both distal and 
proximal parts before suturing the edges of the 
wound. Congenital absence of one or both 


puneta is occasionally met with ; but is not 
usually associated with epiphora, probably on 
account of a compensatory imperfection or ab- 
sence of the lacrimal gland. An accessory 
punctum and canicidus may very rarely occur, 
mostly in the lower lid. It may end blindly or 
open into the te.ar sac, or it may oj)cn into the 
canaliculus, in which case it may be regarded as 
a congenital fistula of that passage. 

Diseases of the Lacrimal Sac and Nasal 
Duct 

The mucous membrane of the sac is subject, 
like the conjunctiva, to catarrhal and purulent 
inflammation, the starting-point being almost 
always in the nose and not in the conjunctiva. 
It is astonishing but no less true that purulent 
conjunctivitis practically never extends to the 
lacrimal sac ; ])erhaps the thick layer of pave- 
ment epithelium lining the canaliculi to some 
extent accounts for this. In trachoma, however, 
the lining membrane of the sac has in some 
instances been found atlected with a like disease, 
the two regions being probably simultaneously 
attacked. In thirty-eight cases of disease of 
the sac, Gruhn, in all but two, found nasal 
disease as simple chronic coryza, atrophic or 
hypertrophic rhinitis with or without oza3na, 
etc., with obvious signs of the nasal disease 
being of much older standing than that of the 
tear sac. Michel thinks that the lacrimation 
which snuffers of tobacco suffer from or (?) 
enjoy, is due not only to reflex stimulation of 
the lacrimal gland, but also to the chronic in- 
flammation of the nasal mucous membrane 
extending up the nasal duct and narrowing it. 
There is no doubt whatever that if one takes 
the trouble to make iiujuiries in cases of lacrimal 
trouble, one will get a liistory of repeated colds 
in the head, if not direct evidence of intra-nasal 
disease. 

Malformation of the nose, in the form of 
flat-nose and deviation of the septum, is a pre- 
disposing cause ill many cases. 

The secretion in the sac, especially if purulent, 
contains the staphylococcus pyogenes aureus 
and albus and streptococcus pyogenes. The 
bacilli of tubercle may also be present, and 
should be looked for as an aid to diagnosis. 

Vegetations in the nasal fossa may block the 
end of the duct, as may also syphilitic or 
tubercular ulcers. Lupus of the nasal cavity is 
a very common cause of stoppage of the canal. 

Catarrh of the sac comes on very insidiously, 
and at first gives rise only to epiphora most 
marked in the morning or in cold wind. 

This symptom soon becomes constant, and 
is associated with ciliary blepharitis, redness, 
swelling, and discharge from the caruncle and 
adjacent conjunctiva, a condition called conjunc- 
tivitis angularis or lacrimalis, which should 
always lead us to suspect inflammation in the 
sac, especially if only in one eye. 
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The diagnosis is made certain by gently 
opening the lids with the fingers of one hand, 
while pressure is made on the sac with the tip 
of a finger of the other hand. Catarrh of the 
sac is made known by the escape from one or 
both puncta of a few drops or a tiny stream of 
turbid fluid. 

In time the sac becomes distended, forming a 
characteristic rounded swelling at the corner of 
the eye, and the patient very soon learns the 
trick of emptying this by pressure. In some 
cases pressure empties the contents, not into 
the conjunctival sac, but into the nose. 

This condition of slight distension of the sac 
may remain unchanged for an indefinite time if 
the patient regularly empties it and keeps the 
eye clean ; but from a fresh coryza stagnation 
and decomposition of the contents takes place, 
giving rise to purulent cystitis. 

Here the symptoms are for the ’most part 
similar to, but more intense than in the catarrhal 
form. The eyelids in the morning are glued 
together by profuse muco-purulent secretion, 
the lashes are covered by crusts, the conjunctiva 
is swollen, red, and even chemotic. The ex- 
pressed contents of the sac are markedly puru- 
lent, and there is a painful feeling of distension 
in the region of the sac. 

A third stage anWini ])Jile(jnionous darryocystitis 
may supervene from extension of the inflamma- 
tion to the parts outside the sac. The onset 
is rapid, and accompanied by general febrile 
symptoms and intense pain, the patient in some 
cases becoming almost maniacal. 

The neighbouring soft parts are infiltrated so 
that the limitations of the sac can no longer be 
made out, but arc merged in the general swell- 
ing, which is hard, brawny, and shining. 

The puncta are with difticidty brought into 
view, and the ocular conjunctiva is chemotic. 
The condition might be mistaken for erysipelas, 
but the extreme tenderness just over the sac 
and the history of a preceding lacrimal discharge 
ought to prevent such a mistake. 

The pain is so excessive that, as a rule, wc 
are not enabled to help our diagnosis by pressing 
out pus from the puncta as in the catarrhal 
stage. 

The abscess points just below the tendo-oculi 
in most cases ; but it sometimes burrows under 
the orbicular muscle, and escapes at some dis- 
tance below the lower eyelid. The symptoms 
rapidly abate on the escape of the pus, and 
the swelling subsides so that the limits of the 
distended sac are again made out. A fistulous 
opening is very apt to be left. In some few 
cases the pus escapes from the puncta, and it 
has been known to make its escape by perfora- 
tion of the lacrimal bone ; but this is exceedingly 
rare. 

The swelling and infiltration of the mucous 
membrane is alone suflicient to cause retention 
of tears and pus, and actual stricture is by no 


means usually present — in fact it is distinctly 
exceptional, and when present is to be regarded, 
as in stricture of the urethra, not as the cause, 
but as the effect of the inflammation in the 
canal. Stenosis can be diagnosed only after 
surgical treatment by probing, and we will have 
more to say on this subject under the heading 
of Treatment. 

Disease of the bone forming the walls of 
the canal is often met with in syphilitic and 
tubercular cases ; it is probably always the 
cause and not the effect of the purulent cystitis, 
but rough treatment in probing may give rise 
to it. 

In some cases of long-standing obstruction 
the sac becomes greatly distended, forming a 
tumour almost the size of the first joint of the 
thumb. The overlying skin is much attenuated, 
semi-translucent, and bluish, and the condition 
might be mistaken for a varix. The swelling 
is incompressible, and it is usually not possible 
to empty it either into the nose or into the 
conjunctival sac. This condition is called a 
mucocele or hydrops^ and is due to distension of 
the sac with glairy fluid. 

Dermoid tumours, although, of course, almost 
situated at the outer part of the brow, do some- 
times occur in the region of the sac, and might 
then be mistaken for mucocele, as has occurred 
more than once in my own experience. 

A mucocele of the frontal sinus, with or 
without infiltration of the anterior ethmoidal 
cells, might be confounded with a hydrops of 
the sac ; but the former condition soon gives 
rise to proptosis and lateral displacement of 
the eye with conse(iucnt diplopia, which is 
never the case with dilatation of the sac, 
however great. 

Of late years a good deal has been written 
concerning the so-called conyenitid hlennorrhoea 
of the sac, which is really due to retention of 
the normal mucus from a membranous obstruc- 
tion at the lower end of the nasal duct, a 
condition which Vlacovich found four times in 
the examination of fourteen bodies of new-born 
infants. This affection is nearly always confined 
to one eye, and the characteristic symptom 
noticed by the parents a day or two after birtli 
is the prevsence within the lower eyelid of a 
cpiantity of glairy mucus. If the secretion 
be gently wiped away and pressure then made 
on the sac, the source of the discliarge can bo 
proved l)y the escape of some from the puncta. 
It is only seldom that any distension of the 
sac can be made out. The secretion may 
rarely, in older standing cases, become slightly 
purulent. I have known the condition to be 
mistaken for ophthalmia neonatorum by those 
not overburdened with ophthalmic knowledge. 

It has f)ecn noted by Heddaus, and confirmed 
by others, that the secretion, like all physio- 
logical secretions, is in abeyance during sleep, 
so that if the eye be cleansed last thing at 
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night, it will be free from the mucus for some 
hours after the child awakes in the morning. 

These cases, unlike real dacryocystitis in 
later life, show a tendency to become cured 
rapidly and spontaneously from giving way of 
the membranous obstruction. It is therefore 
advisable at first to content ourselves with 
keeping the eye clean by frequent use of a soft 
rag, and making pressure over the region of 
the sac. If a cure is not soon cftected by these 
means, the case must bo treated as an ordinary 
dacryocysto-blennorrha'a. 

Treatment . — The best and most rapid cures 
are obtained in cases which are not accompanied 
by strictures, disease of the bone, or great 
distension of the sac ; but even in the presence 
of those complications good results may be 
obtained by patience. 

As soon as the diagnosis is established by 
the mucous or muco-purulent discharge from 
the puncta, we may make up our mind that 
an operation is required. Dcday can do no 
good. Purulent or even phlegmonous inflam- 
mation may supervene at any time, and any 
slight abrasion or ulcer of the cornea may give 
rise to hypopyon keratitis and loss of the eye. 
If any surgical operation on the eye, especially 
cataract extraction, be contemplated, it is, of 
course, absolutely necessary to cure any lacrimal 
trouble first, or wo should be practically certain 
to lose the eye from suppuration — an un- 
fortunate result not infrequently due to over- 
looking a slight discharge from the sac. 

We have to do with a catarrhal or purulent 
process taking place in what is practically a 
closed sac, and our aim is to get free access 
to the cavity, empty its contents, prevent their 
reaccuniulation, and bring the mucous lining 
into a healthy condition. Entrance into the 
sac used to be gained by an incision in its 
anterior wall, but since Bowman’s time this 
is done by his method of splitting the canali- 
culus and freely incising all the tissues at the 
neck of the sac. This operation is the only 
great advance that has been made in the 
treatment of lacrimal disease since quite 
ancient times. The patient is laid on his back, 
and a few drops of a 4 per cent solution of 
cocaine having been repeatedly instilled into 
the corner of his eye, the skin of the lower lid 
is kept on the stretch by means of outward 
traction with the thumb of the left hand, and 
(the right eye is here supposed to be under 
operation) the surgeon standing behind the 
patient’s head inserts the beak of the Weber’s 
knife vertically into the lower punctum, turns 
the cutting edge upwards and a little backwards, 
and, keeping the handle almost parallel to the 
lid margin, thrusts it slowly and steadily 
inwards till the probe point impinges on the 
lacrimal bone. By raising the handle like a 
lever, while still keeping the point against the 
lacrimal bone, the canaliculus may be slit along 


its entire length. The knife should now be 
felt to lie quite freely and movable in the sac ; 
but if this is not the case, slight sawing move- 
ments will bring it about. In operating on 
the left eye the surgeon, standing as before, 
keeps the lid on the stretch with the thumb 
of his right hand, and uses the knife with his 
left ; or if he finds it easier, he may stand on 
the patient’s left side, facing him, and so get 
the advantage of using the knife with his right 
hand. Some prefer to have the patient seated 
on a chair with the head, covered by a towel, 
resting on the chest of the operator who stands 
behind. 

The surgeon now passes a probe about 
2-3 mm. in diameter along the divided canali- 
culus till it is arrested by the lacrimal bone, 
and raising it to a vertical position against the 
brow, thrusts it steadily downwards, backwards, 
and a litth* oiitw’ards till it is arrested on the 
floor of the nose. To do this satisfactorily 
requires some confidence, which comes by 
practice. If the upper end of the probe, after 
l)eing pushed down, stands forwards away from 
the brow, we have probably made a false 
passage, which is more likely to take place in 
using the smaller probes ; hence it is a good 
rule to use as large a probe as will easily pass. 
I have known the probe to make its appearance 
in rather unexpected places — for instance, in 
the cavity of the mouth behind the soft palate ; 
and on another occasion, from too vigorous 
use, it has gone through the roof of the mouth. 
Some skilled surgeons pass the knife itself down 
into the nose, which certainly ensures an easy 
passage for the largest ])rol)e ; but this had 
better not be done by those of little experience, 
as with such a fragile instrument the blade is 
apt to break oil and be left in the nasal duct, 
and false passages are more easily made than 
by the probe. A more than usually prominent 
brow renders the use of a straight probe difficult 
or impossible, and generally the curved probes 
of Couper are the best to use. 

It will generally be found that li to 1| 
inches of the probe are concealed when thrust 
home. Its lower end may often bo felt by 
means of a second probe passed along the floor 
of the nose for a distance of 1|- inch from the 
posterior edge of the nostril. This cannot be 
done in every case, as the opening of the duct 
is often on the outer wall, and not in the roof of 
the inferior nasal fossa, and is then protected by 
a flap- like arrangement of the mucous membrane. 

The probe is passed twice a week till the 
discharge ceases, or at least loses its purulent 
appearance ; but we must bo prepared for 
relapses in many cases. 

Strictures are diagnosed and localised best 
by the olive-pointed probes of Couper, and 
occur most frequently at the junction of the 
I sac and nasal duct, but also at the nasal end 
of the duct and also at the neck of the sac. 
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Great patience both on the part of the patient 
and the surgeons is called for. If a small probe 
can be passed, we may hope for amelioration 
by the use of gradual dilatation ; but if the 
stricture is osseous in nature, it is probably 
incurable. The use of a dental drill has been 
recommended in such cases. 

In phlegmon of the sac we must first make 
a deep vertical incision over the sac, and, after 
escape of the pus, lightly pack the cavity with 
iodoform gauze, which is renewed each day till 
the swelling of the tissues has been dispersed, 
when Bowman’s operation is then done. The 
opening in the skin will gradually close if probes 
are passed by the slit canaliculus. In disease 
of the bone the pus forms burrows in various 
directions, and these must be freely laid open 
from end to end and well scraped with a sharp 
spoon. Injection of iodoform emulsion into 
the sac may also be done. In strumous and 
syphilitic cases the appropriate constitutional 
treatment must not be neglected. 

In very obstinate cases, where, in spite of 
probing, the discharge remains purulent and 
very profuse, injections by means of a hollow 
perforated probe and syphon arrangement is 
good practice. For this purpose we may use 
0*6 per cent sulphate of zinc, 1 per cent acetate 
of lead, 0*02 per cent corrosive sublimate, 2 to 
5 per cent nitrate of silver, or, best of all, 10 per 
cent protargol. If this does not suffice to dry 
up the discharge, Fick recommends the injec- 
tion into the sac of a few drops of a 10 per cent 
solution of chloride of zinc, first protecting the 
cornea by a thick layer of vaseline. Severe re- 
action takes place, but a good result is obtained. 

In cases of chronic distension of the sac, and 
in cases of incurable stricture, the best thing 
to do is probably to destroy the sac. This 
operation, I am informed by my colleague 
Dr. Little, used to be fmpiently done by 
Mr. T. Windsor and himself with good and 
permanent results, and why we should have 
discarded it during the last twenty-five years 
he cannot say. An incision was made com- 
mencing below the tendo-oculi at about 4 mm. 
from the inner commissure. To lay open the 
whole length of the sac, as is necessary, we 
prolong the incision upwards to include the 
fundus. The bleeding was stopped and the 
cavity stuffed daily for a few days, when a 
strong paste containing 20 per cent zinc 
chloride was introduced on strips of lint, the 
final result being a firm and by no means un- 
sightly scar. Excision of the sac is a very 
difficult operation, and is more often commenced 
than completed, resolving itself into a rather 
haphazard cutting and scraping away of the 
tissues. 

Lacrimation or Lachrymation. 

— A profuse flow of tears. See Lacrimal 
Apparatus, Diseases of. 


Lacs. — The obstetrical fillet, formerly much 
used in the management of delayed labour cases 
(Fr. lacs, a string). 

La.Cta.gfO I ■ — The powdered extract of the 
seed of the cotton plant. It has been used to 
increase the milk secretion in nursing women, 
for it is said to contain the galactagogue prin- 
ciple of the plant ; it is insoluble in water. 
Dose — 1 to 2 oz. daily. 

Lactalbumin. — One of the proteids of 
milk, the other being casein. 

Lactams. — Lactorws are produced from 
certain hydroxyacids by loss of water (e.g. san- 
tonin) ; “aromatic compounds containing NH 2 
in the ortho position, and losing water by the 
oxidation and removal of one or two atoms of 
that hydrogen, furnish bodies which may be dis- 
tinguished as lacta^ns and lactiins ” (Attjield and 
Dobbin), 

Lactase. — A zymin splitting up milk- 
sugar into glucose and galactose, and found in 
the intestine of animals taking milk. 

Lactate. — A salt of lactic acid. 

Lactation. See Brain, Affections of 
Blood-Vessels {Occlusion of (Jerehral Vessels, 
Arterial Occlusion, Causes ) ; Infant Feeding ; 
Insanity, F/tiology of {Direct Causes, Lacta- 
tion)) Lymphatic System {Enlargement of 
Axillary Glands ) ; Milk ; Puerperium, Physio- 
logy ; Puerperium, Pathology (6W- 

ditions interfering with. SucJding) ; Typhoid 
Fever {Association ivith other Conditions, Lacta- 
tion) ) IIterus, Inflammations of {Superinvolu- 
tion, Causes), 

Lactational Insanity. See Puer- 
perium, Pathology {Insanity of Lactation), 

LactealS. — As a noun the lacteals are the 
chyliferous vessels ; as an adjective lacteal 
simply means milky or consisting of milk (the 
lacteal secretion is milk). See Ascites {Char- 
acters of Fluid, Chylous Fluid ) ; Infant Feed- 
ing ; etc. 

Lactic Acid. — The acid (hydroxypro- 
pionic) which is formed when milk turns sour 
(CgH^jOg), by the conversion of milk-sugar 
(lactose) under the influence of the bacillus 
acidi lactici ; it has been used as a solvent for 
diphtheritic false membranes and in tuber- 
culous disease of the larynx, and somewhat ex- 
tensively in the form of lactophosphates. See 
also Calcium and its Salts ; Digestion and 
Metabolism {Gastric Contents) ; Micro-Organ- 
isms {Lactic Fermentation) ; Rickets {Etiology 
and Pathology) ) Teeth {Dental Caries, Lactic 
Acid in Saliva). 

Lactifu^e. — A drug stopping or diminish- 
ing the secretion of milk ; an antigalactagogue. 
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L&CtOinotOrB Bee Milk {Examiruition^ 
Lactometers). 

LstCtophcniila — An analgesic and ano- 
dyne, produced by the action of lactic acid on 
phenetidin. Bee Analgesics and Anodynes 
{Anilin Berks). 

Lactophosphates. Bee Calcium and 
ITS Salts (Caleli Phosphas). 

LactOSCOpe. — An instrument for deter- 
mining the amount of fat in milk ; the distance 
at which a candle flame can be seen through 
the milk is ascertained, and its opacity (and, 
consequently, the amount of fat contained in it) 
is thus discovered. 

Lactose. — Milk-sugar, a disaccharide com- 
posed of a molecule of dextrose united to a 
molecule of galactose with dehydration ; C^oHoo 
Oji + Fi,0. Bee Invalid Feeding {Milk ami its 
Products) ; Pancreas, Physiology of ; Physio- 
logy, Food and Digestion {Carhohydrates ) ; 
PuERPEiiiUM, Physiology {Excretory System). 

Lactoserum.—Whcy. See Milk. 

Lactose rve. — A white powder obtained 
from pasteurised milk which has been subjected 
to a certain degree of lactic acid fermentation, 
evaporated to dryness, and mixed with sugar, 
flour, and vegetable albumin ; it is used in the 
form of an emulsion — in dyspe^psia, in atrophic 
states, and in constipation in children, under 
similar circumstances to those in which butter- 
milk has been employed {Merck). 

LactOSOmatOSe. — A food consisting of 
desiccated milk and somatose. 

LactOSUria. — The presence of milk-sugar 
in the urine, especially in the case of nursing 
women. See J5iabetes Mellitus ( Varieties) ; 
<jrLYCOSUiiiA {Puerperal Lactosurat) ; Urine, 
Pathological Changes in {Sugars in Urine). 

LactUCa. — The lettuce ; the common 
garden lettuce {iactuca sativa) yields a concrete 
juice, the lactncari urn of the United States 
Pharmacopeia, which may be used as the 
syrupus Iactuca rii or the exir'acturn lactucarii 
fluidutn ; it contains a bitter principle lactucin 
(02211^^(^7), a crystalline body lactuceriu, and 
lac tuck acid 

Lacuna. — A small cavity, crypt, or space, 
e.y. the lacume of bone or Howship^s lacuna', 
MariPs lacuna' (small areas of softening in the 
grey matter of the brain), Morgagni’s lacuna' 
(recesses in the mucous membrane of the male 
urethra), and the lacuna' of de Gtriaf (Graaflan 
follicles of the ovary). 

LSShme. — The disease known as “foot- 
halt of lambs ; a form of rickets met with in 
the young of animals kept in captivity, and 


regarded as due to deficiency of lime salts in 
the food. 

LsennCC. See Medicine, History' of. 

Lsevulose or Levuiose.— A sugar 
which rotates the plane of polarised light to the 
left instead of to the right {dextrose), but in 
other particulars behaves as dextrose. See 
Inulin ; Pancreas, Physiology of ; Physio- 
logy, Food and Digestiom {Carhoh yd rates). 

LsevulOSUria,. — The presence of hevulose 
in the urine. 

Lag^neia or Lagnesis.— Excessive 
venereal appetite (Gr. Aayvo?, lustful) ; satyriasis, 
nyiiijihomania, lagneia furor, or lagnosis. 

Lagophthalmos. - The state of in 
complete closure of the eyelids during sleep, duo 
to various conditions, such as ectropion or 
shortness of the lids, paralysis or paresis of the 
orbicularis muscle, and large size of the eyeball ; 
the state of being “hare-eyed ” ((ir. Xayurs, a hare, 
and 6<j>0a\fJi6^, the eye), because hares were sup- 
posed to be unable completely to close their 
eyes. See Eyelids, Affections of {Defects in 
Position). 

Lagostoma.— Hare-lip. 

La Grippe. See Infuenza. 

Lahs’ Theory. aS'ccH.abour, Mechanism 
{Flexion). — The theory that flexion of the foetal 
head is due to its wedges shape, the steeper or 
occipital end of the wedge descc'iiding first. 

Laking of Blood. — The effect produced 
upon blood when the red corjiuscles are acted on 
by some solvent {e.g. ether, acids, etc.), and the 
luemoglobin diftiised. 

Lai ling. — Imperfect pronunciation or 
“ baby-talk,'' especially the articulation of r as 
if it were 1. 

LalOO. — The name of an individual wdio 
had a small fmtus attached to the anterior 
aspect of his thorax ; an instance of the double 
monstrosity known as thoraco-parasitus. 

LalOpathy. — Disordered speech, or, some- 
times, aphasia. 

La.lOplegia.. — Speech-paralysis from any 
cause. 

La.ma.IOU. See Balneology {France, 
dial yheate TFu^cr.s). 

Lambdacism. — An abnormal state of 
pronunciation, in which there is difficulty in the 
articulation of I or lambda. 

Lam bdoidal.— Shaped like the Greek I 
(lambda. A), e.g. the lambdoidal suture between 
the supra-occiput and the margins of the parietal 
bones contiguous to it. 
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Lamblia Intestlnalls — A protozoan 
parasite, furnished with flagella), which infests 
the small intestine of man and of many of the 
lower animals ; it was described by Larnbl. See 
Parasites {Protozoa), 

Lamella. — A thin plate, especially of bone, 
but also of nerve substance and of embryonic 
tissues. 

Lamellae.— Thin discs made of gelatin 
and glycerin, used as a means of applying 
certain drugs (atropin, cocaine, etc.) to the 
conjunctival surface, the disc being dropped 
into the eye ; there are four official lamelhe in 
the British Iffiarmacopooia, those of atropin, of 
cocaine, of homatropin, and of physostigmine. 
See Prescribing. 

Lameness, Intermittent.— A ma- 
lady due probably to arterio-sclerosis ; inter- 
mittent claudication ; angiosclerotic dysbasia 
{Erh ) ; crural angina ( Walton), 

Lamina. — A thin layer or lamella. 

Laminaria Tents. — Dried sea-tangle 
{laminaria dujitata) has been used in the form 
of tents for the dilatation of the cervix uteri. 
See Gynaecology, Diagnosis in {Cervical 
Dilators). 

Laminectomy.— The surgical proced- 
ure by which one or several of the spinal lamina) 
are removed to relieve pressure on the spinal 
cord in cases of fracture or fracture-dislocation 
of the spine, or of spinal caries. See Spine, 
Surgical Affections of {Fractnresy Spinal 
Caries), 

Lancet. — A lance-shaped knife, thin with 
a double edge ; used for opening abscesses, 
making incisions, scarifying the gums (when a 
special form is employed), and for performing 
venesection. 

Land nat i ng*. — Darting, shooting, or 
cutting, used specially in reference to the pains 
accompanying certain disorders of the nervous 
system. See Tabes Dorsalis. 

La n deck. See Balneology {Germany , 

Thermal Waters). 

Landouzy - D^Jerine’s Myo- 
pathy. — The facio-scapulo-humeral type of 
idiopathic muscular atrophy. See Muscles, 
Diseases of {Idiopathic Muscular Atropihy or 
Hypertrophy). 

Landry’s Paralysis.— Acute ascend- 
ing paralysis. See Paralysis {Flaccid Paralysis^ 
Landry^ s Paralysis). 

Langenbeck’s Operation. See 

Palate ^left Palate,, Operation}). 

Langerhans’ Cells or Islets.— A 


layer of epithelial cells lying internal to the 
glandular epithelium proper of the pancreas ; 
centro-acinar cells. See Pancreas, Physiology 
op ; Physiology, Food and Digestion {Pancreas) ; 
Physiology, Internal Secretions {Pancreas). 

Langhans’ Layer.— A layer of poly- 
hedral cells lying under the syncytium covering 
the villi of the chorion of the young placenta ; 
similar cells are found in the chorionepithelioma 
or deciduoma malignum. See Pregnancy, Ovum 
and Decidua {Epithelioma of the Chorion ) ; 
PuERPERiUM, Pathology {Sarco}no - Deciduo - 
Cellulare or Deciduoma Maliynum). 

Language. See Physiology, Respira- 
tion ( Voice). 

Lanoform. — An antiseptic ointment; 
lanoline containing formaldehyde. 

Lanoline. — Adeps Lance Ifydrosus of the 
B.P., Hydrous wool fat. A fat derived from 
the wool of the common sheep. It is very 
stable, difficult of saponification, and never 
becomes rancid ; it possesses remarkable pene- 
trating powers when applied to the skin, and 
is therefore employed as a basis for ointments 
containing mercury or other drug which we 
wish to be quickly absorbed. Its disagreeable 
stickiness is avoided by the admixture of 
vaseline. 

Lanugo. — The hair or down developed 
upon the foetus in utero and shed to a large 
extent before birth. 

Laparo-. — In compound words laparo- 
(Gr. AttTra/oa, flank) means relating to the 
abdominal walls, e.y. laparohysferectomy, the 
removal of the uterus by abdominal section ; 
lap)arocolotomy , abdominal colotomy ; etc. 

Laparocele. — Lumbar hernia. 

Laparoelytrotomy. — An operation 
formerly used as a substitute for Cmsarean 
section ; the abdominal wall is divided by an 
incision over Poupart’s ligament, the parts are 
dissected up till the roof of the vagina is 
reached, it is opened into, the cervix uteri is 
dilated, and the child extracted through it. 

Laparomyomectomy. — The re- 
moval of a fibroid tumour of the uterus by 
abdominal section. 

Laparonephrectomy. — Nephrec- 
tomy carried out by means of an abdominal 
incision. 

Laparotomy. — Abdominal section, cooli- 
otomy or celiotomy. See Abdomen, Injuries op 
{Penetratiny Wounds^ Treatment) ; Appendix 
Vermiformis {Appendicitis, Operation)', Bladder, 
Injuries and Diseases of {Rupture, Treatment) ; 
Intestines, Surgical Affections op {Ohstruc- 
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tion^ Treatment) ; Labour, Injuries to the 
Generative Organs {Rupture of Uteme^ Treat- 
ment) ; Labour, Operations {Coesarean Section) ; 
Ovaries, Diseases of {Ovarian Cyst, Ovario- 
tomy) ; Pelvis, Hajmatocele and Ha^matoma 
{Treatment) ; Peritoneum, Acute Peritonitis 
{Treatment) ; Peritoneum, Tuberculous Peri- 
tonitis (^Treatment) ; Puerperium, Pathology 
{Peritonitis^ Treatment) \ Stomach and Duo- 
denum, Diseases of {Cancer of Stonuich, Treat- 
ment) ; Typhoid P'ever {Perforation of Intestine, 
Treatment)) Uterus, Non - malignant Tu- 
mours of {Ahdcyrninal Oj)erations fm' Fibroids)) 
Uterus, Malignant Tumours of {Hysterectomy, 
Abdomiiml). 

La.piS. — A stone, especially in such com- 
binations as la2ds divinus (sulphate of copper, 
3 oz. ; nitrate of potash, 3 oz. ; alum, 3 oz. ; 
and camphor, 60 grs.), lajns Innaris (nitrate of 
silver), and lapis causticus (caustic potash). 

La.ppa.. — The root of the burdock {Arctium 
lappa), official in the U.S. Pharmacopoeia, has a 
diuretic, diaphoretic, and alterative action, and 
is used in syphilis, scorbutus, and scrofula. 

Lard. See Adeps. 

Lardacein. See Lardaceous Degenera- 
tion. 

Lardaceous Deg^eneration. 
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Synonym : Amyloid, Waxy, or Albuminoid 
degeneration. 

See also Heart, Affections of Myocardium 
AND Endocardium {Morbid Processes, Lardaceous 
Infiltration)) Liver, Diseases of {Lardaceous 
Liver) ) Nephritis {Etiology). 

Definition. — Amyloid degeneration is a peculiar 
change, affecting certain organs, by which the 
whole or certain parts of them are converted 
into a structureless homogeneous substance 
called amyloid or lardacein. 

The organs most freipiently affected are the 
liver, spleen, kidneys, and intestines ; but lym- 
phatic glands, the stomach and alimentary canal, 
the bladder, prostate, generative organs, serous 
membranes and muscles may at times undergo 
this change. The same substance also occurs 
locally in tumours, thrombi, and scars, especially 
those resulting from syphilis. 

General Characters. — Organs affected with 
amyloid degeneration are generally pale in 
colour, firm in consistency, and much enlarged : 


the capsule appears stretched and tense, and 
the edges are somewhat rounded, though the 
general shape of the organ is maintained. On 
section, the cut surface presents a peculiar 
smooth glistening appearance, owing to which 
the name “lardaceous” was applied to this 
condition. The organ is bloodless in conse- 
quence of the pressure exercised by the newly- 
formed material upon the blood-vessels of the 
part, and the diminution in their calibre pro- 
duced by the amyloid change in their walls ; 
and to the same cause is due the fatty change 
in the active cells of the organs, wliich generally 
accompanies advanced stages of the process. 
Microscopically, in the early stages, the affection 
is frequently limited to the subendothelial layer 
of the intima and to the middle coat of the 
smaller blood-vessels, the arterioles and capil- 
laries being affected before the veins ; later, it 
spreads to the connective tissue of the organ. 
Owing to pressure and diminished blood-supply, 
the essential cells of the organ may be found 
to have largely disappeared by fatty degeneration 
and absorption. 

Amyloid substance may be recognised, when 
invisible to the naked eye, by its peculiar stain- 
ing reactions. If on the freshly-cut, washed 
surface there is poured a solution of iodine, the 
amyloid substance at once takes on a rich brown 
(mahogany) colour, while the unaftected tissue 
is only stained a faint yellow. The same stain- 
ing may be used for mieroscopic sections, but 
fades rapidly, and is therefore useless for per- 
manent preparations. Further, if to sections 
thus coloured there be added a 10 per cent 
solution of sulphuric acid, a peculiar greenish 
colour is produced in the diseased portions. 
The best stain for microscopi(5 purposes is 
afforded by methyl or gentian violet. In 
sections stained with these dyes and subse- 
(piently treated for a few minutes with weak 
acetic acid, the amyloid substance is stained a 
bright magenta colour, the surrounding tissue 
appearing blue. These colour-reactions are not 
absolutely constant — that with iodine and sul- 
phuric acid being apparently seen only in very 
advanced amyloid degeneration, and the simple 
iodine-staining sometimes failing to appear in 
tissues which have been long preserved. The 
violet reaction is the most constant and reliable. 

Etiology. — Amyloid disease is stated to 
occur more frequently in males than females, 
and originates almost invariably in pei-sons 
below the age of thirty. It occasionally seems 
to occur as a primary disease, but many of such 
cases are prolmbly due to causes of which all 
trace has disappeared. 

In the great majority of instances it is in- 
duced by long-continued suppuration, such as 
that existing in connection with chronic bone- 
disease, or tuberculosis of lungs, joints, or 
kidneys. It is also found in tertiary syphilis, 
and rarely in the cachexia of malignant disease 
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or malaria. It can be produced experimentally 
in animals by inducing and maintaining suppura- 
tion by means of cultures of the Staphylococcus 
pyogenes aureus. Some observers have stated 
that the same result follows on suppuration 
produced by the Bacillus pyocyaneus, or even 
by turpentine ; but these results have not been 
confirmed. 

Chemical Nature. — Amyloid substance pre- 
sents a marked resistance to the action of the 
gastric juice ; by the action of this ferment it 
may be obtained practically pure. It has been 
shown by Krawkow to consist of an organic acid 
(chondroitin-sulphuric acid) combined with some 
form of albumen. This latter portion of the 
compound is probably not constant in composi- 
tion, and it is possible thus to account for the 
varying behaviour of difterent specimens in 
respect of staining. Amyloid substance is very 
closely allied to “ hyaline,” which is considered 
V)y some authorities to be either identical with 
it, or, at least, its forerunner. A substance 
giving the same reactions as amyloid is found 
in the coats of the aorta and arteries under 
normal conditions, so that the pathological pro- 
duct appears to have a physiological prototype. 

Pathology. — Since amyloid degeneration 
secondary to suppuration is limited almost 
entirely to cases presenting ill-drained cavities 
and sinuses, it seems probable that it is the 
result of the absorption of some poisonous pro- 
duct formed by the bacteria to which the 
suppuration is duo. This theory is confirmed 
by the results of the experiments on animals 
quoted above. Possibly the toxin injuriously 
affects the metabolism of the cells — the digestion 
by the cells of the circulating albumens of the 
lymphs — and thus are formed unusual deriva- 
tions of albumen, which are deposited in or 
around the cells. Authorities appear to incline 
towards calling amyloid change an “ infiltration ” 
rather than a “ degeneration ” proper, but it is 
doubtful whether any rigid distinction between 
these two processes is maintainable. Some 
recent observers have endeavoured to trace a 
connection between amyloid substance and hae- 
moglobin. Thus Petrone attributes the degen- 
eration to soaking of the tissues with dissolved 
blood-pigment, many corpuscles being broken 
up in the course of wasting diseases such as 
syphilis, tuberculosis, or chronic suppuration ; 
while Obrzut considers that the masses of amy- 
loid occurring in the spleen are composed of 
conglomerated haemocytes which have undergone 
a peculiar transformation. It seems difficult, 
on either of these hypotheses, to account for the 
great swelling of the affected organs and the 
amount of pressure apparently exercised by the 
new product upon the surrounding cells. 

Morbid Anatomy 

Amyloid Liver. — The liver is much enlarged 
and may fill the greater part of the abdominal 


cavity. It is pale in colour, and the surface is 
smooth and regular, the normal shape of the 
organ being preserved. The specific gravity of 
the tissue is increased, and it is firm and re- 
sistant in consistency. On section, little blood is 
found in the organ ; the cut surface is smooth 
and glistening, of a greyish-red or dirty yellow 
colour. In early stages the outlines of the 
individual lobules may be distinguishable, but 
later on all trace of structure is lost. If a 
portion is stained with iodine a very character- 
istic appearance is produced, each lobule being 
marked out as a thick, dark brown ring, with a 
pale centre, separated by pale substance from 
neighbouring rings. This appearance is due to 
the fact that the amyloid change occurs princi- 
pally in the middle zone of each lobule, in the 
area of distribution of the hepatic artery. The 
periphery of the lobule is the seat of fatty 
degeneration. 

Amyloid Spleen. — Two varieties of the de- 
generation in this organ are distinguished : — (1) 
The change may be limited to the Malpighian 
corpuscles, which present the appearance of 
grains of boiled sago set in the substance of the 
organ, from which the condition is known as 
sayo iipleen, (2) The connective tissue forming 
the trabeculje may be affected throughout, the 
cells also appearing to undergo degeneration, 
while the Malpighian corpuscles escape. This 
is known as the diffused form. A mixed form 
is also described, in which both of the above 
changes occur simultaneously. The organ is 
enlarged, pale, firm, and heavy, the greatest 
enlargement occurring in the difi'use and mixed 
varieties. 

Alimentary Canal. — Here the change appears 
late, and never occurs without the simultaneous 
affection of other organs. The intestine is little 
altered in appearance to the naked eye, but 
may look unduly pale and translucent, and feel 
thickened and rigid. On pouring a solution of 
iodine on to the mucous surface, the whole 
appears stippled with closely-set brown dots, 
which correspond to the villi, the central 
arteries of which are the main scat of the 
change. Owing to increased rigidity thus pro- 
duced the villi are liable to be broken off, 
and ulcers may be formed. Very intractable 
diarrhoea results from this degeneration, owing 
probably to exudation of increased quantity of 
serous fluid through the degenerated vessels. 
Absorption may also be interfered with, and 
nutrition correspondingly impaired. If the 
stomach is the seat of amyloid disease, obstinate 
vomiting may be the result. 

Amyloid Kidney. — The appearance of the 
kidney when subject to amyloid change varies 
with the extent of the lesion and with the 
amount of the inflammatory process which often 
accompanies it. In the earliest stage the kidney 
may look practically normal, and only reveal on 
treatment with iodine a few scattered brown 
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points or streaks showing the existence of the 
disease. Later on the organ becomes large, the 
cortex being pale and anaemic, the pyramids 
somewhat dark in colour. The capsule still 
strips easily, and the cut surface is smooth and 
glistening. On addition of iodine the Mal- 
pighian bodies show up as brown dots in the 
swollen cortex, and the arteries are mapped out 
as brown lines. Small yellowish streaks of fatty 
degeneration are usually present. Still later, 
in cases complicated by much nephritis, there 
may be shrinking of the newly-formed fibrous 
tissue : cysts may be found in the cortex of the 
organ, and the capsule may become adherent. 
The naked-eye appearance resembles very closely 
the ordinary large and small white kidneys of 
chronic tubal nephritis. Microscopically, it is 
found that the change starts in the glomeruli 
and spreads to the middle coat of the alFerent 
arteries and arterije recta;, finally involving also 
the connective tissue throughout the organ. 
The epithelium of the tubes does not undergo 
amyloid change, but is fre(piently found in a 
condition of cloudy swelling and degeneration, 
owing to accompanying nephritis. In chronic 
cases interstitial inflammation may cause in- 
creased formation of fibrous tissue, and the 
tubules may become blocked and give rise to 
small cysts. The exact relation of the nephritis 
to the amyloid disease is not known, but it 
seems probable that the existence of the de- 
generation and the pressure exerted by the new 
material diminish the resistance of the essential 
cells of the kidney, and predispose them to 
attack by irritant substances, one of which may 
even be the same toxin which gives rise to 
amyloid degeneration. It is noteworthy that 
when amyloid disease of the kidneys is secondary 
to suppuration occurring in one of these organs, 
both are equally affected by the degenerative 
process. 

Effects . — ft is impossible to separate the 
effects produced by amyloid disease of the liver 
and spleen from those of the primary cause of 
the degeneration. In the case of the kidney 
and intestine, however, definite symptoms are 
produced, disease of the former loading to albu- 
minuria and even dropsy and uraemia (see infra)^ 
that of the latter to a severe and iiitractible 
form of diarrhoea, which invariably terminates 
fatally. 

Clinical Characters . — Patients suffering from 
lardaceous disease due to syphilis or occurring 
as a “ primary condition may not, at first, 
present any very marked degree of wasting ; 
but in cases due to suppuration emaciation is 
profound, and all the symptoms of hectic fever 
are usually present. There is marked anaemia 
in all cases. The abdomen is enlarged owing 
to the increase in size of the liver and spleen, 
and occasionally to accompanying ascites ; but, 
apart from cases with general dropsy, coexisting 
cirrhosis, or perihepatitis, it is probable that 


this symptom only occurs when there are en- 
larged glands pressing on the portal vein, or 
in the rare instances in which the radicles of 
this vein are affected by the degeneration. 
The organs are generally painless and not 
tender to the touch, but in some cases both 
pain and tenderness may bo found. The edges 
of both liver and spleen may be easily felt 
through the thin abdominal wall, smooth, firm, 
and regular, reaching often below the um- 
bilicus, and sometimes separated by no very 
clear dividing line. The urine is increased 
in quantity and contains albumen in varying 
but always considerable amounts ; and diarrhoea, 
due to implication of the intestine, appears 
towards the end. Experience of cases that 
have occurred in Charing Cross Hospital shows 
that the liver is the organ usually first recog- 
nised as affected, and that it may attain a 
largo size before the spleen is palpable. The 
ki(lney suffers next to the spleen, and the 
intestine onl}" in very advanced stages. In 
some cases, however, especially those due to 
syphilis or to primary renal tuberculosis, the 
kidney may be, from the outset, most markedly 
affected, amyloid change in the other organs 
being only detected after death. 

The course of the disease is almost invariably 
progressive, owing to the difficulty of treating 
the primary cause. Cases, however, in which 
the suppuration can be stopped, may recover 
from the amyloid degeneration ; and this has 
been shown to occur also in animals. Amyloid 
disease is a comparatively rare affection at the 
present day, owing to the introduction of anti- 
septic methods in surgery, and the consequent 
diminution in the number of cases of suppura- 
tion. Children suffering from hip-disease are 
probably its most frecpient victims, but, apart 
from suppuration, it is a rare affection at this 
period of life. 

The clinical symptoms of amyloid kidney 
must be considered in detail, since the de- 
generation may affect this organ primarily, 
and give rise to phenomena liable to be attri- 
buted to ordinary nephritis. In cases due to 
continued suppuration the liver and spleen 
generally suffer first. After a time the urine 
begins to increase in quantity and becomes 
pale in colour, the density being correspond- 
ingly diminished; later on it becomes albumi- 
nous, the percentage of albumen at fii*st being 
small. As a rule the disease of the kidney is 
not, in such cases, of any vital importance. 
In syphilitic cases, on the other hand, or in 
such as are apparently primary, it is often 
only in advanced stages that the sufferers 
come for treatment. In addition to the pallor 
and malnutrition of the patient, the urine is 
found loaded with albumen, pale in colour, 
and often neutral or alkaline in reaction. The 
quantity, at this stage, may be normal or even 
diminished, but is more often increased to 
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seventy or eighty ounces, rising in some cases 
to as many as two hundred ounces per diem. 
Hyaline and granular casts are found, and may 
stain brown with iodine. Ziegler denies that 
they are really amyloid. The salts of the urine 
are diminished in amount, the percentage of urea 
falling along with the rest, but not, as a rule, 
to a dangerous extent. This feature is probably 
due to accompanying nephritis and not directly 
to the degenerative change. The amount of 
albumen is very variable, and the cause of its 
presence has been differently explained. Thus 
some maintain that it is proportionate to the 
extent of the amyloid change ; others (Lecorche) 
affirm that its presence is a proof of nephritis. 
In some few cases it may be entirely absent 
(Litten). Paraglobulin is often present in large 
amount, and may exceed the quantity of serum- 
albumen. Intercurrent attacks of nephritis 
occur in which ha3maturia may be })roniinent, 
and the urine scanty, dark, and of high density ; 
it may even be actually suppressed. Dropsy 
may be well marked, and uroemic coiividsions 
or coma may supervene in rare instances. No 
alteration in the vascular tension usually occurs 
in cases of amyloid kidney, and the heart is 
of normal or reduced size. Failure of the 
heart may occur, leading to diminished urinary 
flow, and in advanced cases to actual death. 

Diagnosis. — In patients suffering from chronic 
suppuration no difficulty is found in recognising 
the onset of amyloid disease. The gradual 
enlargement of liver and spleen, the increasing 
albuminuria and polyuria, and the final onset 
of uncontrollable diarrhoea, present a striking 
clinical picture. On the other hand, in cases 
where the suppuration has ceased, and in those 
due to syphilis or some undiscovered cause, 
considerable doubt may exist. If a patient 
presents a uniform enlargement of both liver 
and spleen, there may arise, in adults, suspicion 
of cirrhosis of the liver or of leuchsemia ; in 
children, of congenital syphilis, or of mediasti- 
nitis with adherent pericardium and strangula- 
tion of the inferior vena cava. In alcoholic 
cirrhosis the history of the case may be an 
aid to diagnosis, and the appearance of the 
patient is seldom suggestive of lardaceous 
disease, the tendency being to venous stigmata 
and congestion of the face rather than pallor. 
Diarrhoea may occur in either condition, but 
is more intermittent in cirrhosis, and ascites 
is far more likely to occur in the latter disease. 
This last symptom is also prominent in adherent 
pericardium, in which, however, pleural thicken- 
ing or effusion is frequently present, while the 
area of cardiac dulness is markedly increased. 
Leiichsemia will be excluded by an examination 
of the blood, though the increase of leucocytes 
may be temporarily absent. It must be re- 
membered that some degree of leucocytosis 
may occur in suppurative cases ; but here the 
leucocytes will be found all to belong to the 


multinucleatod variety, no increase occumng 
in the lymphocytes or in the large uninucleated 
cells. Syphilitic enlargement of liver and spleen 
in children may be indistinguishable from amy- 
loid disease, but the latter does not often occur 
at this age as a manifestation of syphilis. A 
history may be obtained of some suppurating 
lesion if such has existed, and will point to 
probable amyloid degeneration. If only the liver 
or the spleen is enlarged, diagnosis may be very 
difficult or even impossible. The history of the 
case will be the greatest aid, and the possibility 
of amyloid change must be constantly borne in 
mind. The existence of scars, pointing to past 
syphilitic lesions, or to old sinuses and disease 
of bone, is often of importance. Signs of con- 
genital syphilis may be found in keratitis, in 
scars at the corners of the mouth, in malforma- 
tion of the teeth, and in deafness due to bilateral 
otitis media. A case is recorded (Affleck) in 
which a misshapen amyloid left lobe of the 
liver exactly resembled a splenic tumour, and no 
certain diagnosis was possible during life between 
amyloid disease and splenic anajmia. In this 
case there was no history of syphilis nor of 
any other recognised cause of amyloid degenera- 
tion. In cases commencing in the kidney, 
diagnosis from ordinary tubal nephritis is often 
difficult — indeed, the two conditions may actu- 
ally be coexistent. Signs of amyloid disease 
elsewhere may be found, in slight enlargement 
of the liver and spleen, which might escape 
notice if not carefully sought. Any signs of 
syphilis will be very suggestive of degeneration. 
Past residence in the Tropics is also to be looked 
upon with suspicion, as malaria and dysentery 
are possible factors in the production of amyloid. 
The condition of the heart and arteries is an 
important diagnostic feature, since in nephritis 
sufficiently advanced to cause the amount of 
albuminuria met with in amyloid disease the 
pulse will almost certainly be of high tension, 
and the left ventricle of the heart enlarged so 
as to cause the apex-beat to be displaced. In 
uncomplicated amyloid disease neither of these 
features is found. Heart-failure in renal disease 
may, however, somewhat mask the extent of the 
vascular change, while on the other hand it 
must be borne in mind that in children under 
six years of age the apex-beat may be normally 
near the nipple-line. If casts which stain brown 
with iodine are found, they are probably dia- 
gnostic of amyloid change, but the occurrence 
is too rare to afford much aid. The diarrhoea 
occurring in phthisical patients from amyloid 
disease is distinguishable from that due to 
ulceration of the bowel only by concurrent 
signs of the degeneration in other organs, and, 
perhaps, by its even more intractible character. 

Prognosis. — This depends, in most cases, on 
the chances of removing the cause of the disease. 
If suppuration can be checked before the patient 
is too exhausted, there is good ground for hoping 
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that the amyloid disease will spontaneously 
disappear, the degenerative product being ab- 
sorbed, and the cells of the organ resuming their 
activity. That such recovery may occur in 
animals has been proved by an experiment of 
Lubarsch, who produced the condition artifi- 
cially, and demonstrated the presence of amyloid 
in an excised portion of spleen. The animal 
was then allowed to recover from the suppura- 
tion which had caused the condition, and when 
it was subsequently killed all trace of amyloid 
substance had disappeared. In renal cases, un- 
complicated by nephritis, the outlook is best in 
those due to syphilis, and in cases in which 
there is not very much enlargement of liver 
and spleen. In patients with pulmonary tuber- 
culosis, the onset of amyloid disease is always an 
ominous sign. If the cause cannot be removed, 
no definite limit of time can be fixed for the 
duration of life. The condition may last from 
one to ten years, according to circumstances. 
In cases of continued suppuration, it is unlikely 
that the patient will survive more than two 
years from the appearance of marked symptoms 
of amyloid change. 

Treatment. — It seems probable that no 
therapeutic measures avail to act directly on the 
amyloid deposit. Efforts should therefore be 
directed to removing the cause of the degenera- 
tion and improving the general health of the 
patient. Cases due to suppuration should be 
submitted to rigorous surgical treatment, foci 
of infection being as far as possible removed 
by operation ; secpiestra should be sought and 
extracted, cavities scraped out, and the freest 
possible drainage provided. In obstinate cases 
of empyema, resection of portions of ribs may 
be necessary to allow the cavity to close per- 
manently. By such means astonishingly good 
results may at times be attained. The patient 
should be placed in the most favourable circum- 
stances possible; fresh air is essential, that of 
a bracing seaside climate being the best of all. 

The digestive organs must be kept in good 
order, and plenty of nourishing food provided. 
In cases with much nephritis it may be ad- 
visable to exercise some caiition with regard to 
the amount of meat allowed, and some care is 
necessary in selecting a suitable climate. Such 
cases derive most benefit from residence in a 
mild winter climate. The most liberal diet that 
can be digested is generally permissible. Cod- 
liver oil, either alone or combined with one of 
the preparations of malt, is of service; and 
tonics, such as iron and quinine, are useful 
adjuvants. 

In syphilitic cases the general treatment may 
be the same, but iodide of potassium must be 
given in sufficient doses, rising to thirty grains 
three times a day for adults. The treatment 
must be continued at intervals for several (two 
to five) years. Very good results are often 
obtainable in these cases, even when the 


syphilitic infection is of old standing. Mercury 
is not of much service, and must be given 
cautiously in cases presenting signs of renal 
disturbance. 

If the cause cannot be removed or directly 
treated, as is the case in phthisical patients, it 
remains only to relieve symptoms. Dropsy 
may be treated on ordinary lines by rest in bed 
and diuretic medicine, especially digitalis. Iron 
is also useful in such cases, the iodide being a 
useful salt to employ. Diarrhma is little amen- 
able to any treatment, and is a warning of 
approaching death. Opium or morphia may be 
tried, combined, if necessary, with sulphuric 
acid or witli sulphate of copper. Astringents, 
such as catechu or krameria, may occasionally 
appear to afford temporary benefit. 

La.rgfin. — A compound of silver and pro- 
talbin, \ised, like protargol, in gonorrhoea and 
gastro-iiitestinal ulcers (dose, 5 to 8 grs.) ; it 
contains 1 1 per cent of silver, and has a bacteri- 
cidal action. See Conjunctiva, Diseases of 
(O^fhfhnhnui Neonatornm^ Treatment). 

Lstrva* — An insect in the grub stage, or 
the immature form of an animal which reaches 
its mature form by a process of metamorphosis ; 
various larvte are the causes of myiasis. See 
Malaria { Mosquitoes ) ; ^Iyiasis ; Nose, Foreign 
Bodies, etc. {Parasites of the Nose). 

Larval or Larvated. — A masked, 
latent, or incompletely developed condition, e.g. 
a disease, such as scarlet fever or epilepsy in 
a masked form ; also used of a skin disease 
which covers the face as with a mask. 

Larva Mig'rans. — Dermamyiasis line- 
aris migrans cestrosa. See Creeping Eruption. 

Laryngfoal Crises. See Tabes Dor- 
salis {Syinptonuitology^ Affections of Vago- 
Accessorius). 

Laryngeal injections. Ne^BRONcin, 

Bronchiectasis {'Treatment^ Intra-laryngeal In- 
jectimis). 

Larynfifeal Obstruction. See 

Diphtheria { Duujnosis ) ; Larynx, Congenital 
Laryngeal Stridor. 

Larynsr^al Paralysis. See Aorta, 
Thoracic, Aneurysm of {Symptoms^ Laryngeal 
Paralysis) ; Larynx, Neuroses of {Paralysis oj 
tlie Vocal Cords) ; Typhoid {Complications 

and Seqnekv., Paralysis of Vocal Cords), 

Laryn^feal Phthisis. See Larynx, 
Chronic Infective Diseases {Phthisis). 

Laryn^feal Spasm. See Asthma; 
Larynx, Laryngismus Stridulus. 

Laryngfectomy. — Excision or extirpa- 
tion of the larynx. See Larynx, Malignant 
Disease {Treatment, Operative). 
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Larynipismus Stridulus.— A spas- 
modic affection of the larynx, characterised by 
arrested respiration, cyanosis of the face, and 
followed by noisy inspiration. See Asphyxia ; 
Asthma; Bronchi, Bronchial Glands {Diag- 
nosis)', Bronchi, Bronchitis {Diagnosis)', Con- 
vulsions, Infantile {Etiology, Rickets ) ; Larynx, 
Laryngismus Stridulus; Nose, Post -nasal 
Adenoid Growths ; Rickets {Clinical Features) ; 
Tetany ; Thymus Gland {Status LympJuiticus), 

LaryngfitiS. See Larynx, Acute and 
Chronic Inflammations ; see also Burns and 
Scalds {Clinical Features, Laryngitis and 
(Edema Clot lid is) ; Cough {Clinical Varieties, 
Diseases of Larynx) ; Diphtheria {Diagnosis ) ; 
Measles {Complications, Laryngeal Cata'i'rh ) ; 
Nose, Diseases of Nasal Orifices and Septum 
(Benign Tumours of Nasal Fossae). 

Lary ngfo - Fissu re. — Thyrotomy or 
splitting of the thyroid cartilage. See Larynx, 
Affections of the Cartilages {Ste7io8i8, IWeat- 
menf). 

LaryngfOSCOpy. See Larynx, Examina- 
tion of {Laryngoscopy). 

Larynx. — This subject is treated in the 
following sections : — 

1. Examination of. 

2. Acute and Chronic Inflammations. In- 

juries, Foreign Bodies, etc. 

3. Gl^onic Infective Diseases. 

4. Neoplasms — (a) Simple. 

\b) Malignant. 

5. Neuroses. Hypertrophy of Lingual 

Tonsil. 

6. Affections of the Cartilages. Stenosis of 

the Larynx. 

7. Laryngeal Stridor, Congenital. 

8. Laryngismus Stridulus. 

See also Aorta, Thoracic, Aneurysm of 
{Symptoms, Laryngeal Pai'olysis ) ; Asphyxia ; 
Asthma ; Brain, Physiology of {Functions of 
Cerebral Cortex, Motor Areas, Movements of 
Larynx ) ; Breath {Clinical Diagnosis, Odour, 
Ulceration of Larynx) ; Bronchi, Bronchial 
Glands {Diagnosis) ; Bronchi, Bronchiectasis 
{Treatment, Intra-laryngeal Injections)', Bronchi, 
Bronchitis ; Convulsions, Infantile 

{Etiology, Rickets ) ; Diphtheria {Diagnosis ) ; 
Gout {Irregular Gout, Respiratory System, 
Laryngeal Catarrh) ; Intubation ; Lung, Tuber- 
culosis OF {Complications ) ; Nose, Post-nasal 
Adenoids; Physiology, Respiration {Voice)', 
Rickets {Clinical Features, Laryngismus Stridu- 
lus) ; Syphilis ( Visceral Syphilis, Trachea and 
Lungs) ; Tetany ; Thymus Gland {Status Lym- 
phaticus) ; Trachea, Affections of {Treatment, 
Tracheotomy ) ; Typhoid Fever {Complications 
and Sequelae, Paralysis of Vocal Cords). 
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1. Laryngoscopy. — The apparatus required 
for examining the larynx consists of a laryngeal 
mirror, a forehead reflector, and a good light. 
As every senior student nowadays is familiar 
with the laryngoscopic mirror and reflector, it is 
no longer necessary to give a detailed description 
of them. But some practical directions as to 
how to use them, and what to observe, may be 
of service : — 

The patient should sit erect on a stool or 
chair with his head slightly inclined backward. 
The source of light, whether oil, gas, or electric 
lamp, should be placed at his right or left 
shoulder, and on a level with his ear. The 
observer, seating himself in front of the patient, 
places the reflecting mirror over his eye nearest 
to the lamp, so as to screen it from the light, 
and looks through the hole in the reflector while 
keeping both eyes open. The source of light, 
the patient’s mouth, and the eye of the observer 
should be on one level. It is well before pro- 
ceeding further to make a careful inspection 
of the mouth, fauces, and pharynx by means 
of a tongue-depressor and the reflected light. 
Observe if there be any general aniemia or con- 
gestion of the parts, and note the presence of 
any swelling, ulceration, cicatrix, or membranous 
deposit, also any dryness or excess of secretion, 
and the condition of the tonsils and uvula. The 
observations made at this stage will often help 
us in the diagnosis of the laryngeal condition, 
and the practice which it gives in using the 
reflector so as to obtain the best illumination 
— a great difficulty with beginners — will prove 
of real service in the later stages of the examina- 
tion. Having completed the examination of 
the pharynx, we direct the patient to open the 
mouth widely and push his tongue well forward. 
With the aid of a tongue-cloth the tip of the 
tongue should be grasped firmly, but gently, 
between the thumb and forefinger of the left 
hand and held out, but not pulled upon or 
dragged down on the lower teeth. The 
laryngeal mirror should then be held over the 
lamp till a slight film of moisture forms on its 
surface and passes off, and its temperature 
tested by applying it to the back of the hand. 
Next throw a disc of light on to the fauces, so 
that its centre corresponds with the base of 
the uvula ; and holding the laryngeal mirror 
on the right hand lightly like a pen, and with 
its reflecting surface downwards, pass it quickly 
to the back of the mouth, taking care not to 
touch the tongue or palate in doing so. The 
patient, meanwhile, should breathe deeply but 
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quietly through the mouth, so as to raise the 
palate and uvula away from the tongue. The 
back of the mirror being placed against the 
uvula, the whole palate should be raised 
upwards and backwards by a steady pressure. 
If the patient’s throat is at all tolerant, the 
lower edge of the mirror may be allowed to 
rest on the back wall of the pharynx ; but very 
often this will produce retching, and prevent 
an examination. 

When the mirror is in position it should be 
held steadily, while the handle is carried to the 
left angle of the mouth, so as to be out of the 
line of vision, and by very slightly raising or 
depressing the hand, so as to alter the inclina- 
tion of the mirror, the base of the tongue, 
epiglottis, and more or less of the laryngeal 
cavity should come into view. If the epiglottis 
is erect, we may at once get a view of the whole 
larynx and trachea. As a rule, however, it 
will be necessary to make the patient sing 
“ eh ” or “ eo ” in a slight falsetto, so as to 
raise the epiglottis and expose the larynx. 

The examination of the larynx should be 
conducted systematically, beginning with the 
vocal cords, which will at once strike the eye 
by their pearly white colour and their movement 
on phonation and inspiration. Note in addition 
to any change in colour, any thickening or 
irregularity of their edges, any breach of 
surface, or the presence of clumps or strands 
of mucus. During phonation observe if the 
cords come together in their whole length, with 
their edges tense and sharply defined. Be sure 
you see right to the anterior commissure where 
the cords meet, and follow them backwards to 
the vocal processes, which show as yellow spots, 
or are sometimes pinkish in colour in voice- 
users. Observe their position on quiet and 
deep inspiration, and see if the amount of 
abduction is normal and equal on the two 
sides. Special attention should be given to 
the posterior wall of the larynx, the inter- 
arytenoid space, which is so frequently the seat 
of pathological changes. It is best seen during 
deep inspiration. Look out for any thickening, 
irregularity of surface, or mucous crusts, con- 
ditions which interfere with the approximation 
of the arytenoids. Just above each cord notice 
the dark line running parallel to it, the opening 
to the ventricle, and immediately above that 
the rounded fold of mucous membrane, sharply 
defined below and sloping away above into 
the aryepiglottic folds, the ventricular band. 
Compare the two sides carefully and note any 
swelling, new growth, or ulceration. 

The aryepiglottic folds should then be 
inspected, following them downwards and 
backwards from the sides of the epiglottis to 
the arytenoid cartilages. Notice their delicate 
sharp edges above, especially on phonation, 
and the nodular thickenings corresponding to 
the cartilages of Wrisberg, and the small 
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capitula Santorini seated on the arytenoid 
cartilages. Observe the symmetry of the two 
sides, look out for any swelling or mdema, 
and watch the movements of the arytenoid 
cartilages on phonation and inspiration, care- 
fully comparing the freedom of movement of 
the two sides. The epiglottis should then be 
examined. It will be found to vary greatly 
in shape and position in different individuals. 
In some it is broad and bent forwards towards 
the tongue, so as to show its posterior surface 
only ; in others it is narrow, folded laterally, 
and inclined back over the larynx, so that only 
the anterior surface is seen in the mirror. The 
anterior surface is yellowish pink in colour, and 
has large veins coursing over it ; the edge is 
more distinctly yellow, and the posterior surface 
is pinkish red, deepening in colour towards the 
prominence at its base, the cushion of the 
epiglottis. The edge of the epiglottis should 
be thin and sharply defined. Notice if any 
thickening, oedema, or loss of substance of its 
edge is present, or any ulceration of the 
posterior surface. Next examine the base of 
the tongue, between the circumvallate papillae 
and the epiglottis, observing the amount of 
adenoid tissue present (lingual tonsil), and the 
numerous large, superficial veins, and conclude 
with a survey of the lower pharynx and of the 
pyriform sinuses which lie outside the larynx 
between the aryepiglottic folds and the inner 
surface of the thyroid cartilage. 

The colour of the laryngeal mucous membrane 
generally is a pale pink, like that lining the 
cheeks, while over the cartilages it becomes 
slightly paler, resembling that of the hard 
palate. It is, however, subject to rapid 
variations, and may change from very pale 
pink to deep red in the course of a laryngoscopic 
examination. 

To the beginner the partial inversion of the 
laryngeal imago may cause a little confusion. 
The only inversion is antero-posteriorly ; the 
epiglottis, which is seen in the upper part of 
the mirror, appearing farthest away, while 
the posterior wall, reflected in the lower part 
of the mirror, appears nearest the observer. 
Laterally there is no transposition ; but as the 
observer sits facing the patient, what is left 
from the side of the patient is to the right of 
the observer, and vice versd. 

The chief difficulties in making a laryngo- 
scopic examination arise either from nervous 
apprehension on the part of the patient or from 
hypersesthesia of the pharynx. The former, 
which is more common in women, is best over- 
come by assuring the patient that we are only 
going to make an examination and not to do 
anything, and by introducing the mirror for a 
brief space and withdrawing it again, even 
without seeing the larynx. A little patience and 
manoeuvring will soon attain our object, whilst 
any haste or impatience will only lead to failure. 
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Local hypersesthesia, so common in men, can 
be got rid of by the application of a 10 per cent 
solution of cocaine, but the practised laryngo- 
scopist will only rarely require to employ it for 
this purpose. By placing the mirror just in 
front of the uvula while the patient sings a 
high-pitched “ee,” at other times by depressing 
the tongue instead of holding it out, a sufficient 
view will be obtained even in the most irritable. 
As a rule, the hypereesthesia of the pharynx is 
but another name for the clumsiness of the 
observer. 

The tongue at times causes difficulty by the 
frsenum being so short as to prevent its being 
protruded, or it may be so thick and fleshy 
as to fill the cavity of the mouth, or more 
frequently by a reflex action the dorsum be- 
comes so arched that the introduction of the 
mirror is impossible. All these difficulties are 
removed by using a tongue-depressor and then 
introducing the mirror in the ordinary way. 

In a small number of cases the epiglottis lies 
so far backwards over the larynx as to prevent 
a view of its interior. The singing of a high- 
pitched “ ee,” or the making a few rapid and 
noisy inspirations, will usually suffice to raise 
the epiglottis; or a tongue-depressor, such as 
that of Mount Bleyer or Schmidt, may bo em- 
ployed to pull forward the root of the tongue. 
If these means fail we can paint the larynx 
with a 20 per cent solution of cocaine, and 
then by means of the laryngeal sound raise the 
epiglottis. 

The examination of children, though often 
easily accomplished, at other times presents 
great difficulties. If the child is old enough to 
understand, we should try to gain its confidence, 
and proceed exactly as in adults. Very young 
or unruly children should be placed on a nurse’s 
knee, with the legs fixed between hers, and held 
erect while the head is steadied by an assistant. 
By using a tongue-depressor and quickly intro- 
ducing the laryngeal mirror, a view sufficient 
for the purposes of diagnosis may sometimes be 
obtained. Too often, however, the excess of 
frothy mucus in the lower pharynx and the 
rolling together of the epiglottis will defeat our 
purpose. If it is imperative to make an examina- 
tion, we can of course give a general anaesthetic 
and employ a gag and tongue-depressor, or we 
may have recourse to the direct method of 
Kirstein. Lack has suggested a method which 
is specially valuable in very young children. 
The tip of the left forefinger is passed into the 
right pyriform sinus, and the terminal phalanx 
hooked round the hyoid bone, which is pulled 
forward. A small laryngeal mirror is then intro- 
duced. In children with teeth he uses a curved 
tongue-depressor instead of the finger. The 
younger the child the easier the examination, 
and no ansesthetic is required. 

There are a number of modifications of the 
usual method of laryngoscopy, which enable us 


to obtain better views of certain parts of the 
larynx. Thus, by throwing the head well back- 
wards, and holding the mirror more vertically, 
we can get a better view of the anterior com- 
missure ; while to see the posterior wall we 
adopt Killian’s position, in which the head is 
bent forward Avellis has described two methods 
which will be found of value in getting a view 
of one side of the larynx, so as to see the under 
surface of the ventricular bands and into the 
ventricles. These consist in either bending or 
rotating the head towards the side to be ex- 
amined, while the mirror is placed at the 
opposite side of the uvula and held at an ap- 
propriate angle. Thus to examine the right 
side of the larynx bend the head towards the 
right shoulder, or rotate it in the same direction, 
while placing the mirror to the left side of the 
uvula. 

2. Direct Inspection , — Under the name auto- 
scopy a method of examining the larynx and 
trachea by direct inspection was introduced a 
few years ago by Kirstein of Berlin. By means 
of a specially constructed tongue-depressor the 
base of the tongue and epiglottis are pulled 
forwards and downwards, whilst light is thrown 
directly into the larynx from an electric lamp 
either attached to the handle of the tongue- 
depressor or worn on the forehead. The patient 
should be seated on a chair with his neck freed 
of all clothing, and should bend the upper part 
of his body forward, while his head is slightly 
inclined backwards. The observer standing in 
front introduces the spatula, so that its tip 
catches in the groove between the tongue and 
epiglottis, and draws the base of the tongue 
evenly and steadily downwards and forwards. 
Kirstein claims that he can see the whole larynx 
and trachea, except the anterior commissure, in 
about a fourth of all adults ; and that about one- 
half of all people can be fairly well examined, 
so that the posterior region of the larynx is 
exposed to view. It is evidently, therefore, not 
a method to replace laryngoscopy, but where 
practicable it is of great value in enabling us to 
obtain a better view of the posterior wall of the 
larynx and trachea than the laryngoscope gives. 
It is a method, however, which requires a very 
great deal of practice to acquire, and which 
calls for considerable endurance on the part of 
the patient. One imdoubted advantage it has 
is the ease with which children can be examined 
in this way when under chloroform. The head 
of the child should be drawn over the edge of 
the table and held by an assistant. The spatula 
is then introduced and the tongue pressed for- 
ward in the usual manner; the head of the 
child is then raised or lowered, till the correct 
position is obtained which exposes the larynx to 
view. 

3. Transillumination . — If a bright light be 
concentrated on the side of the neck, and the 
laryngeal mirror be introduced in the usual 
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way, a sufficient view of the larynx can be ob- 
tained to make out the different parts more or 
less distinctly. This fact was observed by 
Czermak, but not considered of any diagnostic 
importance. Voltolini afterwards took up this 
method and pursued it with great diligence, 
employing a small electric lamp with a water 
lens as the source of illumination. It can be 
most conveniently carried out by employing the 
ordinary frontal sinus-lamp, which is best placed 
above or below the thyroid cartilage, and either 
at the side or in front of the neck. Voltolini 
expected great things from this method in the 
direction of distinguishing simple from infil- 
trating growths, and in determining the thick- 
ness of laryngeal webs. As a matter of fact it 
has little or no practical value, and the experience 
of Gottstein, that “in no case does it tell us 
more than the laryngoscope, but always less,’’ 
coincides with that of the great majority of 
observers. 

4. Skiagraphy of the Lavyrix . — The actual 
value of the X-ray method in examining the 
larynx is still comparatively small. That it 
•enables us at times to locate more exactly the 
situation and lie of a foreign body in the larynx 
or trachea, is beyond doubt. But the hopes 
which have been expressed that the infiltration 
of malignant growths, or ankylosis of the crico- 
arytenoid articulations, might be detected by 
the use of the rays, have so far remained 
unfulfilled. 

By means of the photographic plate a more 
or less distinct picture of the hyoid bone and 
the laryngeal cartilages can be obtained, but 
the outline of the cartilages is so poorly defined 
that the diagnostic value of this method must 
be very little if any. Ossification of cartilage 
and fracture of the hyoid bone are said to have 
been detected by the use of the X-rays. 

5. Palpation . — Through the introduction of 
laryngoscopy the diagnosis of laryngeal diseases 
by the educated finger has become a lost art. 
A sentence from Gairdner’s Clinical Medicine.^ 
published in 1862, is of interest in this con- 
nection. “I am still of opinion,” he writes, 
“ that any one who has accustomed himself to 
the careful and scientific use of the finger in the 
diagnosis of laryngeal diseases will but rarely 
find his knowledge increased by the compara- 
tively troublesome and difficult method of 
laryngoscopy.” 

Internal palpation is still of value in searching 
for foreign bodies, and in determining the size 
and consistence of growths of the epiglottis, 
aryepiglottic folds, and entrance to the larynx. 
In young children, too, it may at times help us 
to a diagnosis, as in multiple papillomata, which 
may be felt when situated above the glottis. 
The laryngeal sounds introduced under the 
guidance of the mirror, enables us to palpate 
those parts which are beyond the reach of the 
finger. It is the first instrument with the use 


of which the beginner should become familiar, 
as it will educate his eye and hand for the 
carrying out of all other intra-laryngeal mani- 
pulations. It will be safest for him to practise 
with Schroetter’s sound, which is simply an 
English bougie stiffened by having a stout wire 
run through its centre, before taking to the 
finer instruments made of silver, copper, or 
aluminium. 

The sound is employed to determine the 
mobility and consistence of tumours or swellings, 
to detect fluctuation, to gauge the depth of an 
ulcer and find the condition of the underlying 
cartilage, to hold aside growths or swellings at 
the entrance to the larynx, to raise the epiglottis 
when pendent, and to test the sensibility of the 
laryngeal mucous membrane. 

External palpation will often be employed in 
examining the larynx and trachea. It enables 
us to determine the amount of lateral displace- 
ment of these organs from the pressure of 
growths in the neck, and at times to discover 
the cause of a stenosis not explained by the 
laryngoscope. We may detect crepitation in 
fracture or necrosis of the cartilages, and 
tenderness and swelling in external perichon- 
dritis. In many cases of tracheal obstruction 
we can/ee^ the stridor, and locate it better by 
the fingers than by the stethoscope. The value 
of palpation in detecting enlarged glands in 
syphilis and malignant disease hardly requires 
mentioning. 

Occasionally it will be found that pain in 
swallowing, for which no cause is discovered in 
the pharynx, or larynx, is due to a rheumatic 
affection of one of the external muscles, which 
will be tender on pressure. 

6. Examination of the Trachea. — For this 
purpose a more intense light is required than 
for ordinary laryngoscopy. Where the trachea 
is straight and the epiglottis erect, wo may 
often get a good view of the anterior wall and 
down to the bifurcation, by simply altering the 
angle at which the mirror is held. Slight ex- 
ternal pressure will often assist in straightening 
the trachea, or the same result may be obtained 
by placing the patient sideways in a chair, and 
then rotating his head so as to face the observer. 

The most successful method, however, and 
the only one which gives us a view of the 
posterior wall, is that suggested by Killian. 
The patient, having loosened all clothing about 
his neck, should stand with his head bent for- 
ward till the chin touches the sternum. The 
observer, either sitting or kneeling before him, 
reflects the light from below into the mouth. 
The laryngeal mirror, of as large a size as 
possible, should be placed rather farther for- 
ward, and held more horizontally than in 
ordinary laryngoscopy, while the soft palate 
is pushed strongly upwards. 

Where tracheotomy has been performed, a 
view of the under surface of the cords and of 
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the whole trachea may be got by introducing 
a small steel mirror through the tracheotomy 
wound. By this method growths and cicatricial 
webs of the larynx have been discovered, as well 
as foreign bodies in the trachea. 
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Acute Laryngitis 

Synonyms : Acute Inflammation of the Larynx^ 
Cynanche Laryngea^ Angina Laryngea^ 
Acute Catam'h of the Larynx, 

Definition. — An acute catarrhal inflamma- 
tion of the mucous membrane of the larynx, 
characterised by hoarseness or aphonia, pain, 
and cough. It is, when uncomplicated, without 
danger to life, and subsides spontaneously in 
three to ten days. 

Etiology. — Predisposing Causes, — Acute 
laryngitis is more apt to occur in the subjects 
of chronic affections, viz., those with defective 
digestive, vascular, renal, or respiratory systems. 
Over-indulgence in eating and drinking, and 
what is termed a “ loaded ’’ condition of the 
stomach and liver, are amongst the most potent 
predisposing factors. Defects of circulation 
naturally make the system less resisting, and, 
like affections of the kidney, increase the prone- 
ness to local oedema and catarrh. Amongst the 
predisposing causes may be numbered gout and 
rheumatism. 

Acute inflammation frequently attacks the 
larynx primarily, and then extends down the 
trachea. More rarely it may first develop in 
the bronchi and then spread upwards. It is so 
uncommon for acute inflammation of the lungs 
or pleurae to be found with a similar condition 
of the larynx, that the association can only be 
looked upon as accidental ; on the other hand, 
it is very usual for catarrhal inflammation to 
make its appearance in the nose and pharynx, 
and then spread downwards to the larynx. 

Not only does acute inflammatory catarrh 
frequently start in the nose and by contiguity 


spread directly downwards to the larynx, but 
chronic affections of the nose and pharynx are 
amongst the most frequent predisposing causes 
of acute laryngitis. For further consideration 
of the etiological influence of nasal affections 
see section on Chronic Laryngitis, p. 327. 

Those who lead an indoor or sedentary life,, 
especially in ill-ventilated and dusty rooms, are 
much more prone to attacks of laryngitis than 
those who are occupied with an outdoor or 
hardier existence. This tendency is greatly 
contributed to by the habit of loading the body 
with unnecessary clothes, wrapping up the neck, 
and fearfully avoiding every current of fresh air 
from the supposed dread effects of a “draught.'^ 

Both extreme youth and extreme age pre- 
dispose to laryngitis, and in the young the 
condition is so important and presents so many 
special characters that it will be considered 
separately (vide Acute Laryngitis in Children, 
p. 336). In the elderly the condition is apt to 
occur from their diminished powers of resist- 
ance. Men suffer from acute catarrhal affections, 
of the larynx more frequently than women, and 
this has generally been attributed to their 
greater exposure to vicissitudes of weather. 
But, as has just been pointed out, an open-air 
life in itself is rather a preventive of laryngitis,, 
and it is much more probable that the affection 
occurs more frequently in members of the male 
sex from their greater self-indulgence. A very 
common event is for a patient to pass some 
hours, stimulated in many cases with alcohol, 
in the vitiated atmosphere of a crowded and 
smoke-laden room and then go out directly into 
a cold, and possibly damp air. The cold air is, 
of course, blamed for an attack of laryngitis in 
which it only played a subsidiary part. 

The disease is more frequently met with in 
the months of winter and spring. It is more apt 
to occur in the subjects of chronic laryngitis. 

Exciting Causes . — An attack of acute laryn- 
gitis is generally directly attributed to ex- 
posure to cold and wet. This is more opera- 
tive when there has been a sudden fall in the 
temperature associated with increase in the 
moisture in the air — such as occurs in this^ 
climate with east winds. Apart from this it 
may be directly excited by the inhalation of 
the irritant fumes of chlorine, bromine, iodine, 
ammonia, or of sulphuric, nitric, or other fuming 
acids. The dust of chromic acid, brick dust, 
and similar powders in factories and workshops, 
will give rise to it. Improper use of the voice 
— as in the yelling and shouting of street 
demonstrations — will often induce acute laryn- 
gitis, especially if the enthusiasm has been 
stimulated by free indulgence in alcohol. Even 
without other exciting agents it will sometimes 
ensue on the vomiting and retching following 
an alcoholic debauch, and I have known it to 
be induced by sea-sickness. The passage of 
foreign bodies into the larynx can give rise to- 
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acute inflammation, and amongst other trau- 
matic causes may be mentioned the clumsy 
introductions of instruments, or the accidental 
irritation produced when powders or paints in- 
tended only for the pharynx happen to fall into 
the glottis. It has been caused by bungling 
attempts to introduce the stomach-pump. 

It may occur in acute infectious fevers, such 
as influenza, measles, whooping-cough, small- 
pox, typhoid and scarlet fever. Apart from 
these specific affections, acute laryngitis is 
doubtless frequently of septic origin, and is 
occasionally infectious. 

Pathology . — The pathology of acute laryngitis 
does not differ from that of inflammation of 
other respiratory mucous surfaces. In the 
first stage there is hypersemia, with dryness 
from arrest of the mucous secretion. As this 
first stage abates there is increased flow of 
mucus, mixed with the cast-off leucocytes. 
There has been a good deal of discussion as 
to whether actual ulceration is ever found as 
a result of a simple catarrhal process. The 
defects which are sometimes seen on the vocal 
cords are probably more apparent than real, 
and at the most are only abrasions of the 
epithelial surface. The opportunities of post- 
mortem verification are too infrequent to settle 
the point. 

The affection may limit itself more parti- 
cxilarly to one part of the larynx, receiving 
accordingly the name of epiglottiditis, ary- 
tenoiditis, chorditis, etc. 

Symptoms. — If the laryngitis is duo to the 
spread of inflammation from the nose or 
pharynx, the symptoms will have been ushered 
in with those of the primary affection. 

The onset may be preceded by a feeling of 
chill or even a slight rigor, but as a nde the 
constitutional symptoms are slight. Generally 
speaking, the first symptom is discomfort in 
the throat, and a feeling of fulness followed 
by dysphonia or hoarseness. The voice may 
sound shriller or slightly falsetto ; but it is 
much more usual for it to sink to a bass, while 
it loses its tone. Complete aphonia may occur ; 
and the voice is generally worse in the morning. 
Cough is not at all a usual symptom, and if it 
occurs in this stage it is short, harsh, and 
ineffective. There is no expectoration. Talking 
becomes excessively painful, and often excites 
the action of swallowing, which adds to the 
patient’s distress. This dysphagia is more 
marked on swallowing merely saliva than on 
the ingestion of food, and it is more apt to 
occur when the inflammation particularly 
attacks the arytenoid region. 

Indeed, there is often the sensation as of 
a foreign body in the larynx, producing a 
constant desire to swallow. This only ag- 
gravates the discomfort, and spreads the sore 
feeling upwards towards the ears. There is 
seldom any external pain or tenderness, and. 


indeed, the firm grasping of the larynx 
frequently gives a feeling of support and 
comfort. 

With these local symptoms there may be 
very little general disturbance ; in some cases 
there may be slight feverishness, while in others 
there is considerable malaise ; but there is 
never high fever, the appetite is never com- 
pletely lost, and the night’s rest is rarely 
destroyed. 

At the end of twenty-four to forty-eight 
hours relief is generally ushered in by a freer 
secretion of miicus from the lining membrane, 
not only of the larynx, but also of the trachea, 
which is very commonly affected at the same 
time. The voice at once becomes less toneless 
and loses its hoarse and harsh character, the 
dysphagia disappears, and cough, if previously 
present, is no longer painful. If not present 
before, it is now started by the necessity of 
expelling the freely secreted mucus. As this 
is expectorated a sensation of rawness is 
generally referred to the front of the trachea. 

With the restoration of voice all feelings of 
malaise commence to disappear; and if the 
restored function of vocalisation is not abused, 
the restitutio ad integrum is complete in a few 
days. 

When the larynx is examined with the 
laryngoscope in the early stage of this disease, 
the visible changes may appear slight and 
insignificant in proportion to the disturbance 
of voice and the general discomfort. The 
vocal cords themselves may show no signs of 
inflammation, or nothing beyond a slightly 
catarrhal surface. The rest of the laryngeal 
mucous membrane — that covering the arytenoid 
cartilages, the aryepiglottic folds, the ventricular 
bands, and the inter-arytenoid space — is at first 
duskily injected. This becomes brighter and 
more marked as the hoarseness increases, when 
the vocal cords will be seen to be injected, 
while their flat, ribbon-like surface becomes 
dull and rounded from the infiltration of the 
mucous membrane. Owing to the absence of 
submucous tissue and the consequent close 
adhesion of the epithelium to the subjacent 
tissue, the swelling and oedema, which may 
occur in other parts of the larynx, is very rare 
here. Although there may be considerable 
hoarseness without marked inflammation of 
the vocal cords, still in acute cases they may 
entirely lose their white appearance and become 
not only pink but so acutely injected as to 
assume exactly the same colour as the ventricular 
bands. In severe cases the ventricular bands 
and aryepiglottic folds are so congested and 
swollen as to more or less completely conceal 
the vocal cords, even on phonation. Part of 
the aphonia is no doubt due to the inflam- 
mation affecling the subjacent internal crico- 
arytenoid muscles, and, on phonation, the cords 
are seen not to approximate owing to deficiency 
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of the internal tensors. In other cases this 
approximation of the cords is due to the 
swelling of the lax mucous membrane lying 
over the inter-arytenoid region. Hiemorrhage 
occasionally takes place into the submucous 
tissue, and blood may even escape — generally 
in small streaks only — from the surface. This 
latter variety has been termed hceiiio'i'rlimjic 
laryngitis. In the first stage the absence of 
mucus in the larynx is noticeable. As the 
inflammation abates the parts are seen to be 
bathed in secretion, generally of a muco- 
purulent character, which is observed coming 
up from the trachea and welling over the inter- 
arytenoid region to pass into the oesophagus. 

The epiglottis is not usually involved in 
ordinary cases of laryngitis, although the lower 
part of the laryngeal surface (the cushion) may 
present an injected and velvety appearance. 

The appearances of acute inflalnmation will 
generally be found at the same time in the nose 
and pharynx ; and the mucous membrane of the 
trachea frequently shares in the inflammation. 

As recovery takes place the cords are restored 
first to a dirty grey colour, and then to their 
normal tint, while they lose their rounded upper 
surface and assume their flat appearance. Some 
paresis of the internal tensors may be evident 
for some time, particularly in cases where the 
voice was not rested during the illness, or used 
too soon during convalescence. 

Diagnosis. — The diagnosis of complete laryn- 
gitis presents very little difficulty. An examina- 
tion of the nose and pharynx will exclude other 
possible affections ; and the use of the laryngo- 
scope will reveal the exact condition of affairs. It 
will be seen that the hoarseness is not due to any 
growth or paralytic affection, while the bilateral 
character of the affection and its uniform dis- 
tribution will point to its catarrhal character. 
The comparatively sudden onset of the affection 
is also a characteristic. 

The possibility of a foreign body having 
entered the larynx should never be overlooked. 

Prognosis. — When a primary affection, acute 
laryngitis is free from danger. Recovery gener- 
ally takes place within three to eight days, or else 
the condition passes into a chronic affection. It 
is of graver importance when it occurs in the 
aged, the broken down, or as a complication of 
infectious fevers or systemic conditions. 

Treatment. — The treatment may be con- 
sidered as local, general, and preventive. The 
first and most important point in treatment, 
and one too often neglected, is the insistence 
on complete rest for the voice. This should be 
as near absolute silence as possible, and even 
whispering should be avoided. The custom of 
attempting to treat a patient^s larynx, when 
affected with acute inflammation, so as to enable 
him to sing or speak at some public function, 
should be severely discouraged ; it is as un- 
physiological as to allow a patient to walk about 


with acute synovitis in the knee-joint. Next 
to rest of the voice there is little doubt that, 
whenever possible, general rest should be en- 
joined, and the patient is much more likely to 
make a rapid recovery if he is put to bed, and 
treated with a dose of calomel in the evening 
followed by a morning saline cathartic. The 
diet should be light, but need not be restricted ; 
alcoholic stimulants and smoking being, of course, 
strictly forbidden. The room should be kept 
warm but freely ventilated. The custom of 
overheating the room, excluding every breath 
of fresh air, and filling the atmosphere with 
the steam from a bronchitis kettle, is only men- 
tioned to be discouraged ; the vitiated air and 
unnecessary heat can only depress the recupera- 
tive power of the patient, while the clouds of 
steam soon condense in chilling damps on his 
body and bedclothes. Internally, quinine is 
frequently prescribed ; but I have never seen 
any benefit accruing from it, while it often adds 
to the discomfort of the patient. A few doses 
of salicine, say 10 grains every three hours, are 
much oftener attended with relief. Tincture of 
aconite, in drop doses every quarter of an hour 
until perspiration is induced, is said to mitigate 
the severity of an attack. 

The action of the skin may be encouraged by 
warm drinks, diaphoretics, or the administra- 
tion of pilocarpine gr. every three or four 
hours. 

In the early stage it is wiser to refrain 
entirely from direct medication of the larynx, 
and all astringents, as well as the use of 
gargles and the insufflation of powders, should 
be avoided. Counter-irritation over the neck 
and chest by blisters, etc., have generally been 
discarded, but the gentle warmth of turpentine 
liniment over the front of the neck is some- 
times comforting. Cold compresses, frequently 
renewed, will give relief, or cold may be applied 
by means of lueitcr’s coils. Sucking small 
pieces of ice will sometimes relieve the soreness, 
especially if dysphagia is present. A lozenge 
containing codeia gr. -J, heroin gr. morphia 
sulp. |, or other sedative will generally ease the 
pain and check the useless cough. 

The natural history of acute laryngitis shows 
that discomfort is overcome as soon as free 
secretion of mucus takes place, and there can 
be little doubt that there is no more soothing 
application to an inflamed laryngeal mucous 
membrane than its own mucus. With this 
object in view we shoidd order inhalations of 
steam, from a jug or specially constructed in- 
haler containing half a pint of water at a tem- 
perature of 120“ F. (65“ C.), to which has been 
added a teaspoonful of compound tincture of 
benzoin, hemlock, or hops, or some stimulant 
oils, such as camphor, oil of turpentine, oil of 
peppermint, oil of tar, creasote, and others. 

The steam should be inhaled deeply through 
the nose and mouth for five minutes every 



LARYNX, ACUTE AND CHRONIC INFLAMMATIONS 


327 


two or three hours. The steam may also be 
obtained from a Siegle’s spray, the water being 
medicated with the addition of 2 per cent of 
benzoate of soda, or other mucus solvent. 

The onset of secretion may be encouraged by 
sipping hot milk mixed with Vichy, Vais, or 
Ems water, or by the administration of small 
doses of iodide of potassium. 

As the second stage of laryngitis develops 
the secretion of mucus may be further en- 
couraged by sucking the trochisci morphise c. 
ipecacuanha of the British Pharmacopoeia, or by 
the administration of the usual expectorants. 
I have found that apomorphine in doses of gr. 

will prove satisfactory, or the following pro- 
scription : — R Ammon, chloridi grs. iv., Spirit, 
ether, nitrosi HL xv., Syrup, scilla) HL ix., 
Syrup, tolut. ad 33. Ft. Dosis. Sig. : A tea- 
spoonful in water every three or four hours. 
Small repeated doses of iodide of potassium un- 
doubtedly promote secretion ; and vinum anti- 
monialis is a useful drug either in combination 
with the iodide or given separately. 

As the acute stage passes off these “ vapores ” 
may be superseded by the sprays of liquid 
vaseline — known under various names as paro- 
leine, alboleine, cimoline, benzoinol, etc. — either 
plain or with the addition of menthol, camphor, 
eucalyptus, oleum gaultherium, oil of pepper- 
mint, tar, creasotc, etc. 

As soon as the acute symptoms are past, the 
sooner the patient gets out of doors again the 
better. The use of the voice should bo resumed 
with care, as otherwise a condition of chronic 
laryngitis may be set up. If there is left a 
want of tension in the cords this can be im- 
proved by the administration of strychnine or 
mix vomica, or by the use of electricity and 
massage. 

As in a largo majority of cases there is con- 
siderable catarrh of the nose and pharynx, great 
relief can be obtained by cleansing the nasal 
fossse and post-nasal space with a warm alkaline 
solution. Some of the various modifications of 
Dobcirs solution will be found suitable for this ; 
or simply 5 grains to the ounce of either borax, 
bicarbonate of soda, or table salt will bo found 
sufficient. The addition of a small (quantity of 
cocaine hydrochlorate, about gr. ^he ounce, 
is very comforting, and in such a small pro- 
portion is without risk, except in children, in 
whom it should be entirely avoided. This 
cleansing is best effected with the post-nasal 
syringe, but it can be done with an ordinary 
anterior nasal syringe or coarse spray. 

The methods of prevention have been in- 
dicated in what has been already said. Modera- 
tion in the use of alcohol and tobacco, the 
avoidance of dusty, crowded, and overheated 
rooms, misuse of the voice, and observation of 
the ordinary rules of hygiene, should be en- 
joined. Locally, any chronic affections of the 
air-passages should receive attention 


Chronic Laryngitis 

Synonyms : Chronic Catarrh of the Larynx^ 
Chronic Inflammation of the Larynx^ 
Chronic Laryngeal Catarrh. 

Definition. — A chronic catarrhal inflamma- 
tion of the mucous membrane of the larynx, the 
chief symptom being alteration and impairment 
of the voice. 

Etiology. — The mucous membrane of the 
larynx is the part of the respiratory passages 
which is least seldom the primary or sole seat 
of chronic inflammation. Except, perhaps, in 
the case of professional voice-users, it is quite 
exceptional to find idiopathic chronic laryngitis. 
There are probably two causes which explain 
this observation. One is that the arrangements 
in the nose and naso-pharynx are so perfect for 
protecting the organism from deleterious con- 
ditions of the atmosphere, that the inspired air 
is in the most suitable conditions as regards 
warmth, moisture, and filtration before it reaches 
the vocal cords. The second reason is possibly 
that the non-vascularity of the vocal cords them- 
selves, and the scarcity of glands in the larynx, 
are both conditions which would lend little 
foothold to chronic catarrhal processes in the 
absence of other causes contiguous or consti- 
tutional. 

Disorders of the nasal and post-nasal cavities, 
and to a less extent of the pharynx and mouth, 
are the most potent factors in the origination 
of chronic laryngitis. The importance of nasal 
respiration is now so generally recognised that 
it is sufficient to call attention to the deteriora-* 
tion which must occur in the pharynx and 
larynx from chronic mouth-breathing. By its 
passage through the nasal fossa) the current of 
air is charged with moisture, raised to the 
temperature of the body, and filtered from dust 
and other gross impurities.^ In ordinary con- 
ditions it is also deprived of the micro-organisms 
which float in it, the greater number being 
arrested at the very entrance of the nostrils, 
while those which penetrate farther are enclosed 
in the nasal mucus, which is inimical both to 
their development and to their farther penetra- 
tion. The leucocytes also help in resisting 
bacterial invasion, while the ciliated epithelium 
rapidly removes the arrested organisms.^ 

Now chronic catarrhal affections by narrowing 
the calibre of the nasal chambers, diminishing 
or altering the secretion of their mucous surfaces, 
and destroying the properties of the ciliated 
epithelium, interfere with these physiological 

^ Ascheiibrandt : Die Bedentung der Nose fxlr die 
Atmungy Wurzburg, 1886 ; Kayser, “Die Bedentung 
der Nase ftir die Respiration,” Pfluger’s Archiv^ Bd. 
xli., 1887 ; Bloch, “Zur Physiologic der Nasenatmung,” 
Zeitschrift f. Ohrenheilk,^ Bd. xviii., 1888 ; MacDonald, 
Respiratory Fiinctdona of the Nose^ London, 1889 ; 
Schutter, Annates des mat. de Voreille, April 1893. 

® St. Clair Thomson and Hewlett, Lancet, January 
1896. 
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safeguards. The inspired air then impinges 
directly on the pharynx and larynx, and being 
cold, dry, and unfiltered, it deposits its im- 
purities on these surfaces, which it robs of 
warmth and moisture. There are not in the 
pharynx any arrangements similar to those in 
the turbinal bodies of the nose for the protection 
of the organism, and consequently its mucous 
membrane becomes dry, congested, and chroni- 
cally inflamed. 

Besides thus influencing the properties of 
inspired air, nasal and pharyngeal affections 
also predispose to chronic laryngitis by the 
possible spread of catarrh by direct continuity 
of tissue, and by the septic and irritant matter 
which may find its way directly into the larynx. 
Chronic nasal troubles also predispose to laryn- 
gitis by the “hemming’^ and hawking which 
they sometimes excite, and also by interfering 
with one of the chief resonating cavities of 
the voice. In this way increased strain is 
thrown on the laryngeal muscles, and catarrh 
and paresis are more easily induced. 

Chronic laryngitis may be the consequence of 
chronic catarrh of the trachea and bronchi. 
Whether this is the result of direct propagation, 
or is due to the coughing produced and the 
straining efforts necessitated to expel the mucus, 
it is certain that it is a much more common 
cause than in the acute affection. Many cases 
of laryngeal catarrh are overlooked from a 
neglect to examine the chest for emphysema 
and chronic bronchitis. An inveterate form of 
laryngitis sometimes precedes the development 
of any physical sign of laryngeal or pulmonary 
tuberculosis. 

Any inflammatory or ulcerative processes in 
che mouth, uncleaned or carious teeth, and 
pyorrhoea alveolaris, are also conditions which 
may be etiological factors in the disease. 

Diathetic or visceral disorders are frequent 
causes of catarrh of the upper air-passages. 
Thus gastro- intestinal, hepatic, cardiac, and 
even renal defects will either directly cause 
catarrh, or will produce a reflex cough, which 
in its turn and through its persistency sets up 
chronic inflammation. The same may be said 
for rheumatism and gout, the former producing 
a painful and the latter a very persistent form 
of laryngitis. All the direct or reflex causes of 
cough may be claimed as productive of laryngitis, 
in that the cough will itself induce a laryngeal 
catarrh. It may form part of an attack of 
asthma or hay-fever; and has been traced to 
frequent fits of weeping. 

Excessive, and more particularly faidty, use 
of the voice is a potent factor in production of 
chronic laryngitis, particularly in those who are 
predisposed by any of the conditions already 
mentioned. 

The chronic affection very frequently dates 
from an attack of acute laryngitis, especially if 
the patient has not rested the voice carefully 


during the illness, or has returned too soon to 
his use of it, or to unsanitary surroundings. 

All ages are subject to this affection, although 
it is more commonly met with in adult life. 
Both sexes may be affected, although men, from 
exposure to the causes already enumerated, are 
more prone to it than women. Women are said 
to be more subject to it if exposed to any of the 
exciting causes during the period of menstrua- 
tion. John Mackenzie has drawn attention in 
an interesting study to the relationship between 
disorders of the sexual system and affections of 
the larynx. 1 

Some drugs, and particularly iodide of 
potassium, will produce a laryngeal catarrh 
which might be mistaken for chronic laryngitis. 
With sensitive subjects the inhalation of certain 
odours are even sufficient to induce an attack. ^ 

As a secondary phenomenon chronic laryngitis 
is nearly always present in long-continued dis- 
eases of the larynx, such as tuberculosis, lupus, 
syphilis, leprosy, paralysis, and in the formation 
of new growths, simple and malignant. 

Amongst the general external conditions which 
give rise to chronic laryngitis the reader is 
referred to the article on the acute form It is 
here sufficient to recall that the chief enemies 
of the larynx are dust, alcohol, and tobacco. 

Pathology. — In this affection there is per- 
manent hypersemia of the blood-vessels from 
long-standing irritation. There is small-celled 
infiltration of the submucous tissues. The epi- 
thelium may be abraded in parts. In many 
cases there is a certain amount of myositis, 
owing to the proximity of the intrinsic muscles 
to the mucous surfaces. The mucous glands 
are stimidated into increased flow of a thick, 
tenacious secretion ; but it is hardly likely that 
the racemose glands should be so exclusively 
affected as to justify the description of a 
separate variety under the title of glandular 
laryngitis, as has been done by the older 
authors. 

Symptoms. — The constant, and sometimes the 
only, symptom complained of is the alteration 
of the voice. This is husky at first, with 
intervals when it may somewhat suddenly and 
unexpectedly resume its natural clearness ; but 
as the affection becomes established the hoarse- 
ness is more persistent. The tone of the voice 
is always lowered, and the vocalisation becomes 
harsh. Aphonia is seldom complete, except after 
prolonged or extreme forcing of the damaged 
organ. The hoarseness is more marked after a 
rest, or on rising in the morning, and tends to 
disappear after a little use ; but if this restora- 
tion of voice is at all freely made use of, the 
hoarseness tends to become worse than before, 
and in any case it is apt to recur later in the 
day. 

The patient is conscious of the increased 

^ John Mackenzie, Journ. of Laryng,^ March 1898. 

* Joal, Revue de laryngol.^ 1894. 



LARYNX, ACUTE AND CHRONIC INFLAMMATIONS 


329 


effort which is made in vocalisation, and this 
produces a sense of fatigue and soreness in the 
throat. There is not necessarily any cough, 
but constant “hemming” and hawking in the 
efforts to clear the larynx of the sticky mucus 
which hangs about the affected parts. Abund- 
ant expectoration generally indicates that the 
trachea and bronchi are affected with the same 
catarrhal process. Cases have occurred of 
profuse catarrh from the larynx, to which the 
term laryngorrhoca has been applied. 

The alterations in voice are more noticeable 
in women and in tenor voices, than with bari- 
tones or basses. That is to say, a condition of 
laryngeal catarrh which would cause a decided 
change in the speaking voice of women and 
tenors might hardly be noticeable in a bass, and 
would probably not prevent him from singing 
with his usual success, at least for a while. 

In a considerable number of cases the patient 
will also present the symptoms of concomitant 
nasal or pharyngeal catarrh. 

Examination. — The laryngoscope will reveal 
some variety in the condition according to the 
duration and severity of the case and the parts 
principally affected. In all cases there will be 
certain constant conditions observable. For 
instance, there will bo an absence of acute 
inflammation, and the changes will generally 
be bilateral and more or less symmetrical. 

The mucous membrane has a congested ap- 
pearance, the colour varying according to the 
subject — being frecjuently darker and more 
purplish in basses and in the more chronic cases, 
while it is apt to be redder in female voices and 
in tenors. Pellets of mucus are frequently seen, 
generally hanging about the inter- arytenoid 
space, the vocal processes, or the ventricular 
bands, and more rarely on the anterior two- 
thirds of the vocal cords. The cords themselves 
in many cases are only slightly affected, appear- 
ing only dull or a dirty grey in colour. At other 
times arborescent vessels are seen ramifying on 
them. (In the normal condition no blood- 
vessels are to be seen on the vocal cords in the 
same way, for instance, that they are met with 
on the epiglottis.) In the worst form the cords 
may assume a dull deep -red colour. Their 
surface is generally more rounded, and on 
phonation it is seen that their approximation 
is frequently incomplete, either from paresis of 
the internal tensors of the cords or from the 
mechanical obstruction presented by thickening 
in the inter-arytenoid space. 

Shallow abrasions of the epithelial surface 
are sometimes met with, especially towards the 
inter-arytenoid region. The ventricular bands 
share in the general congestion, and it is 
frequently seen on phonation that they are 
considerably thickened. This may be due to 
small-celled infiltration, or to muscular hyper- 
trophy from vicarious action of the false vocal 
cords — the pain or inefficacy of the true vocal 


cords being supplemented by forcible adduction 
of the ventricular bands. The aryepiglottic 
folds share in the process, and the epiglottis 
shows increased vascularity and sometimes 
thickening of the petiolus. 

Stbrek has described a fissure as particularly 
apt to occur amidst the folds of mucous 
membrane in the inter-arytenoid space when 
they are pressed together in phonation. 

.Diagnosis. — The chronic nature of the 
affection, the absence of constitutional symp- 
toms, and the bilateral and generally sym- 
metrical nature of the affection are usually 
sufficient to remove any difficulty in the way 
of diagnosis. Particular care should be taken 
in excluding the possibility of early tubercle, 
as this disease is often preceded by a laryngitis 
of a very inveterate character. The presence 
of marked anaemia of the air-passages, or any 
marked constitutional changes, should lead to 
a careful examination of the temperature, chest, 
sputum, etc. 

Prognosis. — Once established, this affection 
shows little tendency to spontaneous resolution. 
In many instances the exigencies of their 
profession prevent patients from giving the 
necessary rest to their voice, while in others 
the drawbacks of their surroundings render 
a complete cure impossible. In some patients 
the defects in their upper air-passages may 
have been overlooked in youth, and so have 
left behind conditions which are irremediable. 
In others, again, faulty methods of singing or 
voice production have become too ingrained to 
be eradicated. 

There is no danger to life in the affection, 
but the promise of a spontaneous cure in a 
well-established case is too remote to be taken 
into consideration. On the other hand, appro- 
priate treatment will lead to recovery in a 
large number of cases, especially if the patient 
is willing and able to carry out advice. 

Treatment. — Success in the treatment of 
chronic laryngitis will principally depend on 
the successful detection of the chief etiological 
factors, and it is surprising how often these 
will be found outside the larynx itself. The 
removal of the primary causes is the important 
point ; topical applications, although helpful, 
fill a secondary role. Thus attention to the 
digestive functions or tlie action of the kidneys, 
the regulation of uterine disturbances, the 
detection of gout and rheumatism, may in 
some cases be the chief indications for treat- 
ment. The customs of the patient as regards 
food, drink, clothing, sleep, exercise, tobacco, 
fresh air and ventilation, may require attention. 
In a large number of cases — the majority, 
according to Bos worth ^ — treatment will have 
to be directed to the nose or naso-pharynx. 
Any morbid process, or marked structural 

^ Diseases of the Nose and Throaty 3rd ed., 1897, 
p. 625. 
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variation from the normal, should be attended 
to (see “Nose’^). When the principal cause is 
found — possibly by a process of elimination — 
to be in the larynx itself, it will generally be 
discovered that the laryngitis is attributable 
to faulty use of the voice. It is more misuse 
than over-use which is responsible for chronic 
laryngitis, and in many cases it will be found 
necessary to see that the patient acquires a 
proper method of voice-production and singing. 
In most cases, however, treatment should gener- 
ally begin by rest to the affected parts, and this 
is only secured by strict silence. 

For those to whom this is an impossibility 
all shouting, public speaking in the open air, 
lecturing in close, crowded, dusty, or stuffy 
rooms should certainly be avoided, and the 
use of the voice limited to the bare necessities 
of the patient’s surroundings. 

It is so seldom that the necessities for talking 
imposed by the ordinary duties of life allow 
of strict silence, that, for those who can afford 
it, it is doubtless wiser to go away for a change. 
Besides, there can bo no more natural healer 
for a chronically inflamed larynx than pure air. 
Any country air is doubtless better than the 
air of cities ; but general experience has shown 
that the high, dry air of mountains is apt to 
be too irritating, and that for an inflamed 
larynx it is better to choose milder and softer 
climates, such as those of Madeira, Palermo, 
Pisa, or the south-westerly coasts of our own 
shores. There is some difference of opinion, 
and also of idiosyncrasy, with regard to sea 
air ; but it is fairly certain that strong winds 
are prejudicial, and that the shelter from them 
afforded by woods— especially pine woods — is 
a distinct desirability. 

When there is much mucus about the larynx 
any local treatment shoidd be preceded by a 
cleansing alkaline spray, sucli as bicarbonate 
of soda, borax, salt, either alone or in combina- 
tion with one another, or with chlorate of 
potash, salicylate of soda, sugar, etc. 

By some it is recommended that these sprays 
should be used warm; but Moritz Schmidt 
points out that warm sprays to the nose and 
throat for chronic conditions only lead to 
further passive congestion and foster catarrh, 
whereas the cold spray is not only harmless 
but much more bracing and stimulating. 
These sprays may be rendered more soothing 
where there is cough or discomfort, by the 
addition of a small quantity of cocaine. In 
the strength of one grain to the ounce there 
is no risk in placing it in the hands of a patient, 
or fear of its starting the cocaine habit. 
Antipyrine (grs. v. to the ounce) or carbolic 
acid (grs. ii. to the ounce) also have a sedative 
action, and if the sprays are made up with 
fresh peppermint water they are rendered 
both more pleasant, more soothing, and more 
antiseptic. A stimulant effect can be produced 


by the addition of menthol (gr. i.), euoal;^tus, 
oleum gaultherium, oil of cassia, or pine oil. 

Or any of these oils can be sprayed into the 
larynx when made up with a basis of liquid 
vaseline (paroleine, alboleine, cimoline, etc.). 
These oily sprays have to a large extent super- 
seded the steam inhalations which were formerly 
employed for carrying the essential oils into the 
air-passages. 

It may be found necessary to make use of 
astringents in inveterate cases of chronic laryn- 
gitis. This is best done in the form of laryngeal 
sprays, to which are added one or other of the 
following : — Nitrate of silver (grs. ii. to v.), sul- 
phate of zinc (grs. v. to x.), chloride of zinc 
(grs. ii. to vi.), perchloride of iron (grs. iii.), 
sulphate of copper (grs. iii. to x.) to the ounce. 
Massei recommends a 2 per cent spray of lactic 
acid. 

If the secretion is thick and tenacious, it may 
be loosened by pastilles of chloride of ammonia 
and benzoic acid. 

Astringents may be employed in the form of 
powders insufflated into the larynx, but as they 
are quickly expelled it is doubtful if their 
action is ever other than that of a stimulant, 
(largles need only be mentioned to be con- 
demned as useless. 

The laryngeal brush is seldom nowadays re- 
sorted to. In a large number of cases, even when 
applied with the greatest skill, it produces such 
an amount of spasm and local reaction, and runs 
such a risk — from movement on the part of 
the patient — of local traumatism, that the draw- 
backs attendant on its use far outweigh the 
benefits to be derived from it. If cocaine is 
required before each application the disadvan- 
tages of the cocaine may counterbalance the 
medicinal advantages of the pigment. It may 
be required in some inveterate cases, and then 
we generally make use of nitrate of silver, 
beginning with a solution of the strength of 10 
grains to the ounce and increasing it gradually, 
according to the local reaction produced, up- 
wards, till a strength of 100 grains to the 
ounce is reached. It has been recommended 
that the application should be made daily, but 
there are few cases in which an application once 
a week is not sufficient. The frequency must 
be proportionate to the local condition and to 
the reaction produced. In milder cases, chloride 
of zinc may be used in solutions of the strength 
of 20 or 30 grains to the ounce. It has been 
advised to treat any varicosity in the vocal 
cords by applications of fused chromic acid, and 
Krause recommends in chronic cases minute 
longitudinal incisions into the cords with a 
suitable laryngeal lancet. Such dangerous pro- 
ceedings are uncalled for, and it is seldom that 
milder measures will not secure better results. 

Finally, many cases of chronic laryngitis can 
be greatly relieved, in persons who can afford it, 
by a suitable change of climate, and particularly 
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by a visit to such spas as Ems, Mont Dore, Eaux 
Bonnes, Marlioz, Challes, Caiiterets, etc. 

Any remaining paresis of the muscles may 
be met with doses of strychnine or the use of 
electricity. 

Elderly patients who are subject to winter 
attacks of chronic laryngitis should be recom- 
mended a change to a warmer climate. 

Hypertrophic Laryngitis 

General Hypertrophic Laryngitis 

Definition. — A form of chronic laryngitis in 
which the lining membrane of the larynx is 
more or less uniformly thickened. 

Etiology. — A reference to the article on 
Chronic Laryngitis will show that when long 
continued there is a tendency to overgrowth of 
the mucous membrane, more marked in certain 
regions than in others. All the causes which 
have been detailed as productive of chronic 
catarrh of the larynx, are also operative in pro- 
ducing chronic general hypertrophic laryngitis. 
The latter form is, however, more apt to be 
met with when the chronic condition has been 
neglected for some time, and the use of the 
voice has been insisted on, or the external 
causes have not been removed. Hence the 
condition is very frequent in such occupations 
as that of a street hawker, or those who are 
exposed to the irritation of dusty occupations. 

It is particularly apt to occur in patients 
who, in addition to the usual causes, indulge 
freely in alcohol. It is frequently met with in 
syphilitic subjects, in whom the process does 
not show any distinct specific character, and 
may, in fact, manifest great resistance to the 
influence of syphilitic treatment. This has 
been termed para-syphilitic ^ laryngitis. 

Symptoms. — For a description of the symptoms 
the reader is referred to the section on Chronic 
Laryngitis (p. 327). In the chronic hyper- 
trophic variety the change of voice is more 
marked ; there is less tendency to cough ; and, 
although subject to acute or subacute exacer- 
bations, the patient suffers less in using his 
chronically husky and toneless voice. 

Examination. — In addition to the general 
condition described under the heading of Chronic 
Laryngitis {([.v,), the laryngoscope reveals the 
thickening which has occurred in the mucous 
lining of the larynx. This is found most 
commonly in the inter-arytenoid space, where 
the hypertrophied mucous membrane may be 
heaped up into one central mass, though through 
the frequent approximation of the vocal processes 
in phonation it has more commonly been folded 
and so divided into three or more heaps. These 
are symmetrical, neither inflamed nor ulcerated, 
and generally of the same colour as that of the 
mucous membrane usually found in the inter- 
arytenoid space. The surface may be rough, 
^ Massei, Annales des mal, dt Vorcillty vi., No. 2, 1899. 


but is uniform, and in many cases is coated 
with sticky mucus. On phonation this over- 
growth is seen to be compressed between the 
posterior ends of the vocal cords, and by 
interfering with their approximation causes 
huskiness. 

In other instances, or in addition to the 
above, the hypertrophy is found on the ven- 
tricular bands, which may be so much thickened 
as to more or less completely conceal the true 
cords. This is particularly apparent on phona- 
tion, and, indeed, much of this hypertrophy is 
possibly muscular and due to the ventricular 
bands having been called into action to support 
or replace the inflamed or fatigued true cords. 

The arytenoid region and the aryepiglottic 
folds may also be chronically thickened. Hyper- 
trophy of normal tissue is rarely found on the 
epiglottis. 

Prognosis. — Very slight improvement is to 
be expected without treatment. Strict rest of 
the voice is seldom secured, and only too often 
a return to voice use, or exposure to the primary 
irritating causes, will induce a recrudescence of 
the affection. That form which has been re- 
ferred to as para-syphilitic laryngitis gives rise 
to one of the most inveterate forms of hoarse- 
ness (vide Syphilitic Laryngitis). Considerable 
improvement can be secured when due to other 
causes, provided the patient will carry out the 
somewhat tedious treatment — a treatment which 
may also entail considerable expense from the 
enforced rest to the voice. 

Treatment. — Reference should be made to 
the section on the treatment of Chronic Laryn- 
gitis (p. 329). In the hypertrophic form the 
treatment has to be more persevering and more 
thorough ; it is in this variety that application 
of caustics on the laryngeal brush find their 
chief indication. In a few cases it may even be 
necessary to remove portions of the hypertrophy 
when it is situated in the inter-arytenoid space. 
In other regions of the lar^nix surgical inter- 
ference is seldom called for. 

For patients who can afford it, the metliod of 
treatment carried out at Fms, Mont Dore, 
Marlioz, and similar health resorts is particularly 
useful in this form of laryngitis. 

Membranous Laryngitis, Non-diphtheritic 

Synonym : Fthrinom harymjith . 

Definition. — An inflammation of the mucous 
membrane of the larynx, accompanied by the 
formation of a membrane, and not caused by 
the Klebs-Loeffler bacillus. It is associated with 
the presence of various other micro-organisms. 
It may bo acute or subacute. 

Etiology. — The occurrence of a false mem- 
brane in the larynx is not frequently observed ; 
and when the cases in which it is of diphtheritic 
origin are excluded, it may be said to be a very 
rare affection. 

It may be due to the application of strong 
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caustics to the larynx, and has been caused by 
traumatism or the inhalation of boiling steam 
or irritating vapours. 

In some instances it is of undoubtedly septic 
origin, the micro-organisms which are apparently 
causative being various staphylo* and strepto- 
cocci. The membrane presents the same naked- 
eye and microscopic appearances as in diphtheria, 
but it is not — as frequently in that affection — 
found in the pharynx or nose. 

Symptoms. — Hoarseness, a croupy cough, and 
other laryngeal symptoms indicate the region 
attacked. Dyspnoea may appear early in acute 
cases, but be little marked in those in which 
the membrane forms slowly. Constitutional 
symptoms will depend entirely on the causative 
factor ; but, as a rule, there is not the early and 
grave depression which is generally character- 
istic of diphtheria. 

Examination will show the presence of a 
greyish-white or dirty grey membrane on the 
vestibulum laryngis, or even on the true vocal 
cords. If due to the bacillus pyocyaneus, it 
may be of a blue colour. It will be found to be 
closely adherent to the mucous surface. 

Diagnosis. — The principal affection from 
which this form of membranous laryngitis must 
be diagnosed is diphtheritic laryngitis. The 
latter, in the majority of cases, is associated with 
the presence of membrane in the pharynx as 
well as the larynx; the Klebs-Loeffier bacillus 
can be cultivated from a swab taken from the 
membrane ; and the constitutional symptoms 
are more marked. Membranous laryngitis, in 
fact, is a local affection causing some general 
disturbance ; but diphtheritic laryngitis is a 
general systemic infection from laryngeal in- 
oculation. When there is any doubt as to the 
diagnosis, it is safer to treat the case as if it 
were one of true laryngeal diphtheria. 

Prognosis. — This will depend upon the cause 
of the affection, on the amount of constitutional 
reaction, and on the degree of interference with 
respiration. The prognosis becomes grave when 
imperfect aeration of the blood is observed, or 
when cyanosis develops. 

Treatment. — The treatment should be symp- 
tomatic, and will be conducted on the lines 
indicated in the section on Acute Laryngitis. 
When the respiration is interfered with, either 
intubation or tracheotomy may be required. 

(Edematous Laryngitis 

Synonyms : Laryngitis^ Phlegnionosa, Erysipelas 
of the Larynx^ (Edenia of the Glottis^ 
CEdema Glottidis^ (Edenm of the Larynx. 

Definition. — A certain amount of subacute 
or passive oedema is apt to occur in many of 
the ulcerative processes in the laryngeal mucous 
membrane — syphilitic, tuberculous, malignant 
— as well as in connection with other affections. 
But, as generally understood by many, the 


term is reserved for an acute oedematous in- 
filtration of the tissues bounding the upper 
larynx, more particularly the aryepiglottic folds 
and the inter-arytenoid region, and dependent 
on the following causes : — 

Etiology. — Acute oedema may be induced by 
the following causes : — The impaction of foreign 
bodies in the larynx, the inhalation of boiling 
steam or liquids (as when children drink from 
the spout of a kettle or teapot), the drinking of 
scalding or corrosive fluids, the inhalation of 
very irritating smoke or chemical vapours, or 
the injudicious or accidental application of 
caustics to the larynx. Many of the causes 
which produce acute laryngitis may also excite 
oedema, but it is rare to find it dependent only 
on excessive voice use. It may accompany 
the acute laryngitis of the infectious fevers — 
measles, scarlatina, diphtheria, enteric, erysi- 
pelas, whooping-cough. 

Inflammation in the neighbourhood of the 
larynx, as in malignant disease of the oesoph- 
agus, peritonsillar abscess, inflammation at 
the base of the tongue, etc., may lead to 
oedematous infiltration of the laryngeal mucous 
membrane. It may accompany Bright’s disease, 
diabetes, cardiac anasarca, Quincke’s oedema 
(angioneurotic oedema), and myxoedema. It is 
sometimes produced by iodide of potassium, and 
even by small doses in susceptible subjects. 

One of the most dangerous forms is that 
dependent on septic infection and often met 
with in the course of Ludwig’s angina, phleg- 
monous sore throat, erysipelas of the pharynx 
or larynx, and similar septic infections. 

(Edema of the larynx has been met with in 
hydrophobia, and as an early complication of 
typhoid fever. 

Any growth comprising the tributaries of the 
superior vena cava, such as goitres, bronchial 
glands, and mediastinal growths, may lead to 
passive congestion of the larynx. 

Pathology. — The loose attachment of the 
mucous membrane to the underlying tissues in 
the neighbourhood of the aryepiglottic folds, 
the inter-arytenoid region, and the ventricular 
bands, readily allows these parts to be infil- 
trated with serous effusion. Owing to the close 
attachment of the mucous membrane over the 
vocal cords and epiglottis, these regions are 
more rarely affected. The researches of Hajek 
have demonstrated anatomically how it is that 
oedema of the larynx does not readily spread 
across the middle line from one side to the 
other of the larynx, or from the front to the 
back of the epiglottis.^ The oedema may affect 
chiefly or entirely the subglottic region. The 
exudation varies according to the cause and 
severity of the affection. In the passive form 
it is entirely serous, but in the septic and in- 
flammatory form it is sero-purulent or purulent. 

^ Langenbeck’s Arehiv fur klinische Chirurgie^ Bd. 
xlii. Heft 1. 
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Symptoms. — In the chronic forms — those due 
to passive oedema — the symptoms develop gradu- 
ally. The patient has a feeling of fulness and 
a sensation as of a foreign body in the throat ; 
there is some dysphagia, and from the accumu- 
lated mucus and froth about the sinus pyri- 
formis and base of the tongue, the voice becomes 
thick and hoarse. In the acute septic form the 
suddenness and severity of the symptoms are 
very characteristic of ocdematous laryngitis. 
They are often ushered in by a rigor. Dyspnoea 
is generally an early symptom and may become 
acute within a few hours. The voice becomes 
aphonic, and there is great pain and little result 
in the attempts to clear the larynx of mucus, 
while great distress is occasioned by any efforts 
at swallowing it. The pulse is small and quick ; 
there is frequently very great anxiety ; and the 
face, which is bathed in clammy sweat, becomes 
congested or palely cyanotic. 

On examination with the laryngoscope, if a 
view of the larynx is obtainable, the most 
striking feature is the prominence of the large 
ocdematous swelling of the aryepiglottic fold 
on each side. These may be of a dull purple 
colour, but more frequently they are pale and 
passively congested. They are either so large 
or so coated with mucus that an inspection of 
the interior of the larynx is only occasionally 
possible, but when this is obtainable the ven- 
tricular bands are found to share in the process. 
If the epiglottis is attacked it will be promi- 
nent, inflamed, swollen, and somewhat globular 
or turban-shaped. If the subglottic region is 
involved, a uniform red swelling will be seen 
below each vocal cord. In some cases there will 
bo the symptoms of the causative conditions. 

Diagnosis. — When there is a history of a 
distinct cause, and the onset of the symptoms 
is sudden and acute, the large, pale, translucent 
swellings are typical of mdematous laryngitis. 
There is more difficulty when the history is 
obscure and when the condition is grafted on 
some chronic condition, such as tuberculosis. 

Prognosis. — This will depend on the cause. 
Speaking generally, oedema is always a serious 
condition, except in the instances where it is 
caused by iodide of potassium, angioneurotic 
oedema, or other causes in which it is seldom 
severe. Occurring in the latter stages of tuber- 
culosis and malignant disease, it is of serious 
augury. It is one of the most fatal incidents 
in septic infection of the pharynx and neighbour- 
ing tissues. The possibility of sudden spasm 
must not be forgotten. 

Treatment. — The treatment will be to some 
extent guided by the discovery of the cause ; 
for instance, the presence of an impacted foreign 
body might at once determine a tracheotomy. 
In any case, the oedema must be relieved. If 
moderate in amount and not sufficient to cause 
marked laryngeal stenosis, this may be done by 
sucking ice and by the application of ice-bags 


or cold-water coils to the neck. Hypodermic 
injections of pilocarpine (gr. J) have given 
excellent results. Spasm may be mitigated 
by bromide of potassium and chloral. The 
oedema produced by iodide of potassium will 
disappear more quickly if bicarbonate of soda 
is freely administered. When the oedema is 
more threatening it should bo reduced by freely 
scarifying the infiltrated tissues, previously 
cocainised, under the guidance of the laryngeal 
mirror. When the stenosis is very acute, the 
symptoms threatening, or the cyanosis increas- 
ing, tracheotomy should be performed ; indeed, 
in all decided cases the necessity of tracheotomy, 
which may suddenly declare itself, should 
always be home in mind. Quinine, and the 
tincture of the perchloride of iron in large 
doses, have been recommended in the septic 
form, and injections of antistreptococcic serum 
might be tried. 

Chronic Subglottic Laryngitis 

Synonym : Cheyi'ditis vocalis inferior 
hypertrophica. 

Definition. — A variety of chronic hyper- 
trophic laryngitis characterised by overgrowth 
or infiltration of the region immediately below 
the vocal cords. 

Etiology. — This form of laryngitis is trace- 
able to the same causes which have been given 
in describing the diffuse form. Possibly the 
over-use or misuse of the voice is not such an 
evident factor as in the other forms of laryngitis. 
It has been recorded as a sequela of enteric fever.^ 

Symptoms. — This form of laryngitis will 
manifest itself by the train of symptoms which 
have already been described under Chronic 
Laryngitis (p. 328) and Chronic Hypertrophic 
Laryngitis (p. 331). The symptoms which 
particularly characterise it are the presence of 
marked dyspnoea, a metallic ring to the voice, 
and a short, sharp cough similar to that heard 
in obstruction of the trachea. There may be 
greater hoarseness and impairment of the voice. 
The dyspnoea will vary according to local 
conditions, and also from time to time ; but 
it is frequently sufficient to cause an alarm- 
ing sense of suffocation, and not infrequently 
necessitates active relief. 

Pathology. — Some recent microscopical 
observations (by Sokolowski and Kuttner) 
describe the disease as consisting of chronic 
cell proliferation, both in the mucous membrane 
and in the submucous and muscular tissues. 
It may spread as far as the margins of the 
vocal cords, and gradually develops into a hard 
indurated mass. 

Examination. — The laryngoscope shows that 
the hypertrophy is chiefly, if not entirely, 
limited to the subglottic region, where two 
uniform, rounded, symmetrical swellings present 

^ Sokolowski, Archiv ^ilr Laryngol. Bd. ii. Heft 1, 
1894. 
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themselves, more or less closing up the glottic 
space below the level of the vocal cords. Each 
swelling presents a margin parallel to the vocal 
cord above it, and at first sight gives the 
suggestion of a second and inferior vocal cord. 
Not only do these two swellings encroach on 
the glottic chink and so produce dyspnoea, but 
on phonation it is seen that they considerably 
impair the complete approximation of the cords 
and so interfere with the voice. 

The colour may be of the translucent, 
greyish-white character met with in nasal 
polypi, and in these cases, if examined with 
a laryngeal probe, the thickenings will some- 
times be found to be oedematous. In other 
cases they are solid, and the colour varies from 
dull catarrhal pink to vivid congested red. 

Diagnosis. — With increased precision in 
diagnosis this affection, as a primary disease, 
has become rarer. There was always consider- 
able doubt as to its exact pathological nature, 
and in many cases it is doubtless due to 
tuberculous or syphilitic lesions. It has to be 
differentiated from rhinoscleroma. The latter is, 
however, a rare affection in this country, and as a 
rule is accompanied or even preceded by ciiarac- 
teristic changes in the nose and pharynx. If ex- 
amined with a probe the latter growth is found 
to be hard and cartilaginous ; and if a portion 
of it is removed and sections properly stained, 
they will show the bacilli of rhinoscleroma. 

Prognosis. — In common with other affections 
of the subglottic region, this form of chronic 
laryngitis renders the prognosis much graver 
than in the ordinary forms. This is due to 
two factors : one is that, being enclosed in the 
inextensible shield of the thyroid plate, any 
increase in size must press entirely towards tlie 
lumen of the air-tube, which is thus apt to 
become dangerously narrowed ; the second 
factor is the difficulty of directly treating 
diseases situated below the vocal cords. 

Treatment. — The plan of treatment recom- 
mended in chronic laryngitis (p. 329) should 
be followed with perseverance. The thickening 
and consequent narrowing may be met by the 
passage of dilators, such as Schroetter’s tubes, 
or by intubation. When the swellings are 
oedematous they should be scarified ; and if 
the dyspnoea becomes dangerous, tracheotomy 
should be performed. The tracheotomy may 
also give an opportunity for more complete 
treatment of the infraglottic stenosis. With 
the recent improvements in the performance 
of thyrotomy, and the good results obtained, 
this condition appears to offer a favourable 
field for laryngo-fissure. 

Nodular Laryngitis 

Synonyms : Si7iger$^ Nodules, Teachers' Nodules, 
Chorditis tuberosa, Chorditis nodosa, Tra- 
choma of the Vocal Cords. 

Definition. — A form of chronic laryngitis. 


produced chiefly by faulty use of the voice, and 
characterised by thickening of the vocal cords. 

Symptoms. — While presenting many of the 
symptoms of chronic laryngitis, the most char- 
acteristic ones of this variety are hoarseness and 
voice fatigue. A few days’ rest will frequently 
sufficiently restore the voice for work; but it 
soon gets husky towards the end of the day’s 
work, and by the end of the week the patient is 
frequently quite hoarse. The rest on Sunday is 
sometimes sufficient to enable the patient, if a 
teacher, to resume work in the following week, 
but increasing effort is required in talking, and 
if care is not taken distinct ‘‘nodules” are 
formed. In singers this result is brought about 
by a faulty method of voice production, particu- 
larly by attempts to sing in a register beyond 
the patient’s powers, and by “squeezing” the 
voice ; hence they are most commonly met 
with in tenor and soprano voices, and are rarely, 
if ever, encountered in basses and contraltos. 
The method called the coup de glotte has been 
particularly blamed as a cause of singers’ nodules. 
Although these small hypertrophies have gener- 
ally been called “singers’ nodules,” they are 
met with very frequently in those who only 
misuse their voices in talking or lecturing. 
Moure states that the condition is frequently 
met with in children who join in part singing, 
and are forced to take a register beyond their 
compass.^ 

Etiology. — This affection of the vocal cords 
is induced by the same causes which are re- 
sponsible for chronic laryngitis and chronic 
hypertrophic laryngitis (</.v.). It differs from 
them in etiology in that the use, or rather the 
misuse, of the voice is one constant factor. In 
many cases it appears to be the preponderating 
if not the unique cause ; but from the greater 
frequency with which it is met in young female 
teachers, it is clear that there are other causes 
at work — ansemia, irregularities of digestion and 
menstruation, etc. 

Pathology. — The hypertrophy may be more 
marked on one side than on the other, but it is 
generally bilateral. It may affect the upper or 
inner surface of the cord. It is found to consist 
of increase of normal stratified epithelium in 
the simpler cases ; but in others there is a small- 
celled infiltration of the submucous layer — very 
scanty in this region — while many distinct 
“nodules” arc found under the microscope to 
present the characters of mdematous fibromata. 
In certain cases, as pointed out by Kanthack,^ 
the inflammatory process is not limited to the 
mucous surface, but entails a certain amount of 
myositis. 

Examination. — Inspection of the larynx al- 
ways shows — together with more or less general 
laryngeal catarrh — hypertrophy of the vocal 
cords, rarely one-sided. In some cases this 

^ Rnvue de laryngol. , Feb. 8, 1896. 

* Kanthack, Trans. Laryngol. Soc. London, 1897. 
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takes the form of a rounded eminence in the 
centre of the upper surface of the cord, as if 
half a small hemp seed had been inserted below 
the epithelial surface ; but in the majority of 
cases the site of the nodule is at the junction of 
the upper and inner borders, and at one char- 
acteristic point, viz., at the junction of the 
anterior and middle thirds. Sometimes before 
any nodule is distinctly present, and when the 
patient is complaining simply of voice fatigue 
and occasional hoarseness, the only change 
apparent on inspection is a slight churning up of 
mucus into a little froth at this situation when 
the cords are approximated. Later on the cords 
lose their normally white surface and become 
dull, slightly translucent, and injected at this 
point. Finally a nodule appears, generally on 
both sides, although it is frequently more promi- 
nent on one side than on the other. This nodule 
may vary from the size of a turnip seed up to 
that of a small pea ; its surface is smooth and 
it is generally semi-translucent, although a few 
vessels may bo seen along its broad attached 
border. On attempted phonation the nodules, 
of course, prevent complete coaptation of tlie 
cords, and as a space is left in the glottis there 
is phonativc waste. This gives the toneless and 
hollow harsh sound to the voice. Although 
these nodules are generally sessile and attached 
by a broad base, in certain instances they are 
more mobile, and by an increased effort of 
phonation the patient will be able to produce 
a clearer note. With the laryngoscope it will 
be seen that this is effected by the nodules 
being forced up on to the upper surface of 
the cords, so that the inner margins are able to 
approximate. 

These nodules, being dependent on the con- 
ditions already mentioned, are of course always 
accompanied by a certain degree of general 
laryngeal catarrh. Interfering as they do with 
the free movement of the cords, the tensors of 
the latter necessarily become impaired. This 
is not only from want of use, but, as Kanthack 
pointed out,^ because the condition is an in- 
flammatory one, and affects the muscles as well 
as the mucous membrane. 

Increasing hoarseness and sense of fatigue 
compel the patient to rest the voice, and this 
always secures a certain amount of relief ; but 
the symptoms and the local conditions generally 
quickly recur as soon as the patient returns to 
his injurio\is surroundings and the over-use or 
misuse of the voice. 

Treatment. — The early stages of this affection 
should be treated on the lines laid down in the 
sections on chronic and hypertrophic laryngitis. 
Before resuming professional use of the voice, it 
is desirable that faulty methods of using it 
should be corrected. 

It is seldom that caustics should be used for 
this condition, and I cannot agree with Botey 
^ Loc, clt. 


that it is ever desirable to introduce the point 
of a galvano-cautery into the larynx, considering 
how dangerous such a proceeding may be even 
in the hands of the most skilful, owing to sudden 
movement on the part of the patient and the 
amount of reaction always set up by a cautery. 
If the circumstances of the patient make pro- 
longed treatment impossible, or the nodules are 
well marked, they can be removed with intra- 
laryngeal forceps. In the majority of cases, 
and in patients who can afford the time, the 
treatment recommended for chronic laryngitis 
will generally be successful, especially when 
combined with strict rest of the voice. In some 
cases the silence should be absolute, although 
improvement is sometimes quicker if the “ hum- 
ming’’ exercises recommended by Holbrook 
Curtis ^ are carried out. 

Lar3mgitis Sicca 

Synonyms : Chronic A trophic Laryngitu^ 
Ozwnatous Laryngitis Ozaena of the Larynx. 

Definition. — A chronic inflammation of the 
mucous membrane of the larynx, resulting in 
atrophy, and generally associated with the 
formation of crusts. 

Etiology. — It is questionable if this ever 
originates primarily in the larynx. When 
symptoms simulating it are found limited to 
the larynx they are generally the consequence 
of mouth-breathing or of syphilis. 

The disease is nearly always the result of 
purulent processes in the nose — suppuration in 
the accessory sinuses, oziena, syphilis, neglected 
adenoids, etc. It is originated in the larnyx 
either by the pus trickling into the larynx, or 
by the inhalation of the pyogenic organisms 
from the nose, or as a result of the mouth- 
breathing induced. It is more common in 
females. 

Symptoms. — Interference with the voice is the 
leading symptom in this disease. It is worse 
in the morning, or after working in a dusty 
atmosphere. When the patient has succeeded 
in expelling some of the crusts adhering to the 
mucous surface the voice is quickly restored, 
although still hoarse. This expulsion of the 
dried secretion entails a great deal of painful 
coughing and hawking, and is sometimes ac- 
companied or followed by a little hiemoptysis, 
due to the abrasion consequent on the separa- 
tion of the sticky crusts. The expectorated 
crusts have sometimes a very foul ozsenatous 
odour. The mucus begins to dry again at 
once, and as the crusts form the patient be- 
comes gradually more or less aphonic and 
experiences considerable pain in speaking. 

Examination shows the presence of chronic 
laryngitis, and, in addition, the atrophy and 
crusts which are characteristic of the disease. 
The latter may be found almost anywhere, 

^ Vo icA- Building and Tone- Placing^ New York, 1898. 
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but are perhaps most common in the inter- 
arytenoid region, the posterior ends of the 
cords, and the ventricular bands ; they can 
frequently be seen in the trachea. The mucous 
membrane is pale and wasted, and when the 
crusts are removed the surface underneath them 
is seen to be abraded. The tension of the 
cords has generally been considerably damaged. 

In the majority of cases purulent processes 
can be traced up to the post-nasal space and 
the nose, and the etiological conditions men- 
tioned will be found causing other symptoms. 

Pathology. — The process begins from the 
mucous surface, which is first infected, and 
then abraded. Many of the mucous glands are 
destroyed. The underlying tissue is replaced 
by connective tissue. There is anaemia from 
the constant presence of septic material, and 
atrophy from want of use of the muscles. 

Prognosis.— Chronic atrophic laryngitis is a 
chronic disease, and seldom shows any spon- 
taneous tendency to cure. In those cases 
where it is found to be dependent on a focus 
of suppuration in the nasal cavities which can 
be removed, there is good hope of effecting a 
practical cure, although some amount of chronic 
laryngitis might still be left as a legacy of the 
long-standing process. 

Treatment. — From what has already been 
said, it will readily be gathered that in the 
treatment search must first be made for an 
etiological condition in the pharynx and nose, 
and treatment directed accordingly. The possi- 
bility of a syphilitic diathesis, acquired or con- 
genital, should not be lost sight of ; and even 
when there is nothing to point to specific 
disease as the primary cause, relief is frequently 
obtained from the stimulation of the atrophied 
laryngeal glands by the administration of small 
doses of iodide of potassium. 

A healthier condition of mucous membrane 
may be promoted by painting with some form 
of MandFs solution.^ The use of the trochisci 
acidi carbolici of the Throat Hospital Pharma- 
copoeia is cleansing and comforting. 

The larynx should be sprayed or syringed 
out frequently with an alkaline solution, and 
when freed of crusts it should be lubricated 
with a spray of paroleine containing menthol 
or other antiseptics. If the mucous surface is 
abraded, it should be treated with nitrate of 
silver or similar caustics as directed in the 
sections on the other forms of chronic laryngitis. 
Dust, alcohol, and tobacco should particularly 
be avoided. A visit to the alkaline or sulphur 
spas of Ems, Mont Dore, Challas, Marlioz, Aix, 
or Harrogate will generally be found beneficial. 

Acute Laryngitis in Children 

There are certain anatomical peculiarities 
connected with the larynx in children which 

^ R lodi Pur. gr. v., Pot. lod. gr. xv., 01. Month. 
Pip. m V., Paroleine |j. 


demand some special consideration of laryngitis 
in young subjects. 

In childhood the larynx is not only absolutely 
smaller than in the adult, but it is relatively 
small in proportion to the development in 
other regions. The cartilages which compose 
its framework are much softer than in the 
adult, and therefore yield more readily to 
either direct or negative pressure. The mucous 
membrane is less closely adherent to the sub- 
jacent tissues, particularly in the aryepiglottic 
folds and subglottic region, and as a conse- 
quence effusion, and consequent stenosis, takes 
place more readily. 

The lymphatic supply of the mucous mem- 
brane is richer in children than in adults, and 
hence acute laryngitis is more apt to be attended 
with submucous infiltration. 

In consequence of these anatomical peculi- 
arities inflammation of the laryngeal mucous 
membrane produces acute symptoms much 
more quickly than in the adult, and the symp- 
toms of dyspuma and cyanosis are apt to 
appear early. Besides, not only is the nervous 
system of the child generally more unstable, 
but it appears to be particularly sensitive when 
the larynx is attacked. 

In forming a prognosis it should be borne in 
mind that there is a possibility of risk from 
spasm of the glottis. Acute laryngitis is always 
a serious affection in childhood, and the younger 
the patient the greater the danger. 

The symptoms sometimes give rise to what 
has been called false croup. The child may 
appear quite well through the day or be affected 
only with a slight cough. During the night 
dyspnoea may develop rapidly and alarming 
symptoms of spasm may sot in ; in most cases 
these are connected with naso - pharyngeal 
catarrh, and the symptoms are partly those of 
laryngismus stridulus. 

The treatment suitable will be found under 
the headings of Acute Laryngitis (p. 326) 
and Laryngismus Stridulus (p. 374). In 
children it has been found that emetics are 
more useful than in adults, and the adminis- 
tration of a tea-spoonful of vinum ipecacuanhse 
will often remove a quantity of obstructing 
secretion. Hot applications over the larynx 
are particularly useful in children. Finally, 
it must be remembered that with them life is 
more readily threatened by acute laryngitis, so 
that the practitioner should be prepared for 
intubation or tracheotomy. 

Injuries to the Larynx 

Etiology. — Fractures of the laryngeal car- 
tilages are nearly always the result of direct 
violence. They are not of common occurrence, 
and this is probably due to the elasticity of the 
cartilages and the mobility of the larynx as a 
whole. Concussion alone docs not appear to be 
sufficient to fracture the thyroid or cricoid car- 
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tilages, unless the violence is directly anterior 
and the vertebral column is immovable. Hence 
these accidents are nearly always the result of 
direct violence, and most commonly occur when 
the patient is lying on his back. They are 
therefore apt to be met with when people fall 
in the streets and carriage-wheels pass over the 
front of the neck. A case has been recorded 
(Mackenzie) ^ in an acrobat who was in the 
habit of lying flat on his back, while another 
gymnast jumped on his neck. In garrotting 
the larynx is often fractured, not by pressure 
against the vertebral column, but by lateral 
compression of the wings of the thyroid car- 
tilage. It occurs in the same manner in hang- 
ing. In almost all cases these accidents have 
originated from some form of direct violence. 
The only exceptions are three or four cases of 
fractured hyoid bone in which the injury has 
been due to muscular action. 

Ossification of the cartilages will render the 
cartilage more brittle and liable to break under 
the influence of violence. 

Symptoms. — The symptoms produced by these 
injuries are local pain and tenderness, swelling 
of the surrounding parts, and more or less 
interference with respiration, articulation, mas- 
tication, and deglutition. On manipulation 
there will be found displacement, mobility of 
the fragments, and crepitus. It is important, 
in connection with this, to bear in mind that 
even when the normal larynx is moved from 
side to side over the cervical spine a sort of 
crepitus is often felt. Overriding of the frac- 
tured edges will give rise to a perceptible 
deformity ; but, needless to say, in many cases 
the recognition of these signs will be impossible, 

Laryngoscopic examination may reveal swell- 
ing, congestion, or heemorrhage into the larynx, 
and would not only prove useful in diagnosis, 
but might also be of assistance in giving warn- 
ing as to the amount of interference with 
respiration, and so indicate the necessity for an 
early tracheotomy. 

Emphysema of the neck is likely to super- 
vene, and the air will not only distend the 
cellular tissue of the neck, but may extend to 
the thorax, back, arms, and abdomen. 

Prognosis. — Fractures of the laryngeal car- 
tilages are attended with fatal consequences in 
a large proportion of recorded cases. The 
recorded cases of fracture of the larynx show a 
mortality of from 7 6 to 80 per cent. Fracture 
of the thyroid cartilage is a more serious acci- 
dent than fracture of the hyoid bone, while 
fracture of the cricoid cartilage appears to have 
been fatal in every recorded case. Statistics 
also show that the prognosis is very much more 
grave when two of these cartilages are injured 
at the same time ; and the same fact has been 
observed when there has been accompanying 
fracture of the lower jaw. 

^ The Throat and Nose, vol. i., 1880, p. 402. 
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Still, it is somewhat doubtful if these injuries 
are always of such a serious nature as statistics 
would tend to show. In many cases the 
fracture may pass unrecognised during the 
lifetime of the patient. Arbuthnot Lane,^ in 
1885, reported that he had found evidence of 
old fractures of the hyoid bone or laryngeal 
cartilages in 9 out of 100 bodies which he had 
examined in the dissecting room ; and, indeed, 
in one instance, there was even a healed fracture 
of the cricoid cartilage. 

Besides, among the cases included in the 
tables of various writers, there are many in 
which death has been caused by suicide or by 
homicide, and thus the mortality rate is con- 
siderably increased. 

Treatment. — The chief danger lies in the 
interference with respiration. If this be met 
by an early performance of tracheotomy, there 
is no reason why a much larger proportion of 
patients should not recover than has hitherto 
been the case. 

Some writers recommend that a tracheotomy 
should be done in all cases, and that even where 
the diagnosis is not quite certain the operation 
should nevertheless be carried out. It is cer- 
tainly well not to allow the onset of suffocation 
to be the indication for performing tracheotomy. 
A fatal attack of dyspnoea may occur suddenly 
in any case, so that no patient should be left 
beyond the reach of an immediate tracheotomy. 

It has been suggested that OT)wycPs meth(xi 
of intubation {vide vol. iv. p. 554) might find 
a suitable field of usefulness in these cases ; but 
when the cartilages are much crushed it would 
probably be safer to lay open the whole larynx, 
after a preliminary tracheotomy, and endeavour 
to replace the fragments in their proper position 
before inserting an intubation tube to act as an 
internal splint. 

Dislocations of the Larynx 

Iiitralaryngeal dislocations are very rare. 
One or both of the arytenoid cartilages are 
sometimes dislocated downwards and forwards, 
or one may be displaced inwards. 

The symptoms are seldom prominent, and 
the condition is frequently only encountered 
accidentally when making a laryngoscopic ex- 
amination. 

Foreign Bodies in the Larynx 

Various foreign bodies not infrequently obtain 
entry to the larynx, and their presence there is 
always fraught with great danger and some- 
times with alarming symptoms. In a few cases, 
curiously enough, they may, for a time at least, 
give rise to very little distress. 

It is difficult to give a complete study of the 
question of foreign bodies with reference to the 
larynx only, as they not infrequently pass from 
the larynx to the trachea, or lower down ; and, 

^ Path, JSor. Trans., vol. xxvi., 1885, pp. 82-85. 
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on the other hand, foreign bodies which at first 
are lodged in the lower air-passages may become 
impacted afterwards in the larynx. The occur- 
rence of foreign bodies in the upper food-passages 
has also to be frequently considered at tho 
same time. References to these regions will 
therefore complete any omissions in the present 
section. 

Etiology. — Large foreign bodies generally 
consist of imperfectly masticated boluses of 
food which become fixed in the laryngo-pharynx. 
Sometimes they consist of some substance — 
food or other material — swallowed for a wager. 
Smaller bodies may be particles of food slipping 
unexpectedly out of the mouth, swallowed 
hastily, or unexpectedly met with, as when 
portions of bone are drunk with soup. Vomited 
matter sometimes finds its way into the larynx, 
and this is most likely to occur during or after 
general amesthesia. Food is also apt to go 
the wrong way’' when the sensation of tho 
pharynx and larynx is blunted, as in alcoholic 
intoxication, in the insane, and in certain neu- 
roses of these regions. In diphtheritic paralysis 
such articles of diet as tea, milk, and bread 
and butter have been inspired into the larynx.^ 
The same accident is apt to occur with epileptics, 
and from accidents, as when a man is thrown 
from horseback when smoking a pipe. 

The blood effused in haemoptysis may act as 
a foreign body, especially if the patient faints 
and is placed on his back instead of on his side.^ 

Foreign bodies are sometimes pushed through 
the nose and drop into the larynx. The 
accident may occur in surgical procedures, as 
when adenoid growths are removed in such a 
manner as to allow of their dropping into it. 
The use of throat brushes and instruments, 
with easily detachable extremities, is also fraught 
with this danger. 

One of the most usual methods by which a 
foreign body enters the larynx is the following : — 
Some substance is introduced temporarily into 
the mouth, and, owing to the patient's attention 
being attracted elsewhere, is partly forgotten. 
Some unexpected cause initiates the deep in- 
spiration which precedes a start, cry, laugh, 
or sneeze, and the foreign substance is drawn 
directly into the larynx. 

The list of substances, in addition to articles 
of food, which may be met with, is too varied 
to attempt to make it complete ; but the follow- 
ing have been found in the larynx — coins, pins, 
needles, buttons, various seeds (beans, peas, 
com), toys, pieces of wood, portions of pipe- 
stalks and cigar-holders, and leeches. Bronchial 
glands have ulcerated through into the trachea, 
and been coughed up into the larynx. 

When the substance is large it generally 
obstructs the aditus ad laryngem. Smaller 
bodies may rest on the ventricular bands, or 

* Hale White, Trans. Clin. Soc., Feb. 23, 1894. 

2 Bowles, Brit. Med. Jour.^ July 23, 1898. 


get wedged between the vocal cords, sometimes 
with one edge in a ventricle of Morgagni. On 
deep inspiration, or injudicious attempts at 
removal, they may pass downwards into the 
trachea. 

Symptoms. — When a large bolus of food or 
other foreign body completely blocks the 
laryngo-pharynx, death by asphyxia rapidly 
occurs unless relief is obtained. A barman was 
in the habit of showing how he could place a 
billiard ball in his mouth and close his lips over 
it. While performing the trick he was, of course, 
quite aphonic. On one occasion the billiard 
ball slipped into the lower pharynx, and his 
frantic signs for relief were regarded by the 
amused onlookers as part of his jest. He died, 
and the ball was found entirely blocking the 
upper larynx. 

When the substance is small enough to enter 
the larynx, it produces dyspnma and inspiratory 
stridor in proportion to its size and its situation 
over the glottis. Jf it gets between the cords 
it is apt to become grasped spasmodically, pro- 
ducing great anxiety. The trauma produced 
may lead to acute cedematous laryngitis (q.v.). 

The cough induced is frequently extremely 
insistent, and will sometimes continue for some 
time after the foreign body is expelled. 

Examination. — In all cases when the symp- 
toms are not very urgent, the throat should 
be carefully examined before making any 
attempt at removal. A laryngeal inspection 
can generally be obtained by the use of cocaine 
and the infusion of a little confidence into the 
patient. The size, nature, and position of tho 
body can thus be exactly observed. Sometimes, 
owing either to the thick strings of mucus 
which may extend from one side of the throat 
to the other, or to the translucent character of 
the foreign body (as fish-bones or glass beads), 
it remains invisible. In such cases the careful 
use of a probe will often assist in the examina- 
tion, and it is only when these efforts at locating 
it have proved fruitless that it is justifiable to 
attempt to use the forefinger to detect the 
body. This latter proceeding, however, is fre- 
quently required in young children, in whom a 
laryngoscopic examination is not always possible. 

If the presence of the foreign body in the 
upper air or food passages still remains doubt- 
ful, the power of swallowing should bo tested 
and the chest carefully examined. 

In many cases, particularly where metallic 
substances have been inspired into the larynx, 
the use of the Rontgen rays has proved of 
great service both in settling the presence of 
a foreign body and in determining its exact 
position. 

When, in spite of careful examination, the 
situation of the foreign body cannot be 
diagnosed, but the suspicious symptoms still 
suggest its presence, the patient should be 
kept under observation, when, either by the 
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development of fresh symptoms or by the 
shifting of the substance, the diagnosis cannot 
be completed. 

In many cases, probably the majority of 
those which present themselves, no trace of 
the offending substance can be found. The 
patient can then be reassured and the irritation 
remaining can be treated. In certain cases, 
in spite of the fact that the discomfort is 
referred by the sufferer to the larynx, the 
irritant will be found outside the larynx — in 
the sinus pyriformis, the base of the tongue, 
the tonsils, or elsewhere. 

Treatment. — Once the presence of a foreign 
body in the larynx has been definitely detected, 
it ought never to be left there, even if it is 
causing no serious symptoms. When the 
foreign body is even suspected, no attempt 
at treatment should be made until the imple- 
ments for a speedy tracheotomy are all at hand. 
Under the effect of cocaine, and with good 
illumination, intralaryngeal removal shoidd 
then be attempted by one of the various forms 
of intralaryngeal forceps. This is much more 
scientific than the frecpiently recommended 
plans of inversion with slapping the back. 
The latter may be had recourse to when 
attempts at intralaryngeal extraction have 
failed, always provided that a tracheotomy 
can be performed on the spot if the foreign 
body should happen to shift from a harmless 
to a dangerous position, or suddenly produce 
threatening spasm. 

When dyspnoea is marked, or other methods 
have failed, or the patient has to bo left out 
of call of prompt relief if required, then the 
trachea shoiild be opened. When in doubt, 
it is much safer to do the operation than to 
leave the patient with a foreign body in the 
larynx. The substance can be sought for from 
the tracheotomy wound, and may either be 
extracted through it or pushed up into the 
mouth and so removed. If impacted in the 
larynx, it can be removed by a subsequent 
thyrotomy. 

Laryngeal Haemorrhage 

This includes two separate pathological 
conditions. 

(a) Suhinucous hcemiorrluuje of the vocal cords 
is a rare affection, and occurs chiefly in singers. 
It takes place suddenly, and the patient 
complains of hoarseness. Probably it is pre- 
disposed to by slight local catarrh. The 
coincidence of menstruation appears to be a 
predisposing factor. It has also followed 
sneezing, coughing, and attempts at topical 
applications. 

Examination shows an effusion of blood below 
the mucoiis membrane, generally limited to 
one cord. Sometimes it appears as a small, 
round, dark-red cystic tumour. (For treatment, 
vide Chronic Laryngitis.) 


(b) Superficial Laryngeal Hcerrwrrhage, — This 
is alarming, and often difficult to diagnose. It 
may be dtie to (a) acute inflammation and 
various forms of ulceration, (6) changes in the 
blood and blood-vessels, and (c) trauma follow- 
ing strangulation or slighter causes. 

In the second group are angioma of the 
larynx, local varicose veins, and small varicose 
aneurysms, also cirrhosis of the liver, heart 
disease, albuminuria, diabetes, phthisis, malig- * 
nant fevers, hfeinophilia, purpura, leukaemia, 
anaemia, etc. 

Diagnosis is made by the laryngoscope. 
Special attention must be paid to the nose, 
the region at the base of the tongue, and the 
trachea. In all cases where the bleeding point 
is not discoverable, examine for early indications 
of pulmonary tuberculosis {q.v.). 

Treatment. — Local and general rest, and that 
generally indicated in haemorrhage. Abstention 
from use of the voice, sucking of ice, and the 
administration of morphia will generally be 
sufficient. The application of astringents is 
of doubtful value, and apt to irritate. 

Congenital Glottic Stenosis 

Synonyms : Webs of the Larynx^ Psevdo-mem- 
branmis Stenosis, Diaphragms of the Larynx, 
Congenital Laryngeal Stenosis. 

The occurrence of congenital diaphragm in 
the larnyx is a rare condition. Senion has 
recently published a case which, from his 
researches, appears to be only the sixteenth 
placed on record. In 1893 Paul Bruns published 
an essay enumerating twelve cases of this class 
which he had found in literature, and adding one 
of his own. Single observations have been 
recorded by Chiari and Lacoarret. 

Etiology. — It has sometimes been doubted if 
these webs are ever really congenital, and it is, 
of course, rather difficult to establish the point, 
as it is only when a child begins to acquire the 
faculty of speech that any defects of phonation 
become strikingly obvious. This matter, how- 
ever, appears to have been settled by Seifert, 
who found that in a family of six persons no 
less than four showed more or less marked 
evidence of larnygeal webs. From a careful 
consideration of the history of these cases it 
was fairly clear that the affection is not only 
apt to be hereditary, but is also undoubtedly 
congenital. 

Symptoms. — If the laryngeal diaphragm is 
well marked the first symptom which it may 
cause will be stridor, chiefly inspiratory, and 
this will be noticeable at or soon after birth, and 
will bo associated with other symptoms similar 
to those described under Congenital Laryngeal 
Stridor (p. 372). But the cry will be more or 
less hoarse, and when speech develops the voice 
will be harsh and weak. Dyspnoea on exertion, 
and inspiratory stridor, as well as the interfer- 
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ence with voice, will all be proportionate to the 
size and position of the web. 

Examination. — The laryngoscope reveals the 
cause of the above symptoms. The diaphragm 
is nearly always limited to thelanterior part of the 
glottic space. The rest of the larynx is usually 
normal. The web is seen to stretch across the 
anterior commissure from one vocal cord to the 
other. It is symmetrical, somewhat translucent 
and membranous-looking, and in some instances 
slightly pink ; it is triangular in shape, with 
the apex at the junction of the cords. The base 
or free border is not quite rectilinear, but is 
generally curved, and the restricted glottic 
space lies between this border and the inter- 
arytenoid space. This edge, as a rule, is white, 
and appears to be thicker than the main part 
of the membrane. The membrane increases in 
thickness again as it approaches the anterior 
commissure. On phonation it is seen that the 
cords move freely, but their complete approxi- 
mation anteriorly is prevented by the membrane, 
which becomes folded between them. 

Slighter indications of such a membrane are 
frequently met with. In many cases it is fore- 
shadowed only by a rounding of the ordinary 
acute angle at the anterior junction of the vocal 
cords ; in other cases a small fold of membrane is 
seen in the subglottic region below the anterior 
commissure entirely unconnected with the cords, 
and apparently causing no symptoms. The thick- 
ness of the web increases from behind forwards. 

In only one case — that of Chiari’s — did the 
web occupy the posterior region of the larynx. 

Pathology. — As to the pathological causation 
of these webs there is nothing in their appear- 
ance to suggest an inflammatory or pathological 
origin, and the source of the malformation has 
not yet been explained. There is nothing in 
the development of the larynx to throw light on 
the subject ; but Roth has shown that the upper 
part of the air-tube in its first development is 
glued together, the epithelial gluing matter 
being formed in part from elements of the outer 
terminal layer (epiblast), and in part from the 
elements of the intestinal gland layer (hypo- 
blast). Bruns finds in these observations a clue 
to the explanation of the occurrence of these 
laryngeal webs. The cause of their formation 
would seem to be traceable to the agglutination 
of the original formation being only incompletely 
loosened and persisting in part. 

Treatment. — The treatment will depend 
entirely on the amount of interference with 
respiration. In the slighter forms, and particu- 
larly when there is no dyspnoea or stridor, and 
the voice is not greatly interfered wuth, the 
wisest plan is to leave the web strictly alone, 
warning the patient of his condition and of the 
greater precautions he should take in the event 
of laryngitis or other inflammation of the 
respiratory tract. When there is more or less 
complete aphonia, when there is stridor or 


dyspnoea, relief must be obtained by surgical 
measures. The most complete and radical 
method of removing the web would, at first sight, 
appear to be by splitting the thyroid cartilage 
(laryngo-fissure or thyrotomy), but it has been 
found that in these cases there is marked 
tendency for adhesion to take place after this 
operation between the raw anterior extremities 
of the cords, so that intralaryngeal treatment 
is required for some time afterwards to prevent 
an even worse form of stenosis. Before in- 
augurating treatment for the removal of the 
obstruction by intralaryngeal methods, it is well 
to bear in mind the fact that in several instances 
these webs have been found to be extremely 
tough ; so much so that in Seifert’s case ^ the 
intralaryngeal knife actually broke in the tough 
tissue, and Semon found it quite impossible 
to make an incision into the web. He was 
successful by first using the galvano-cautery to 
divide the web up into portions, which were 
later on removed by intralaryngeal forceps. 
Other cases have required careful dilatation by 
Schroetter’s or other laryngeal dilators, and 
such cases appear to offer a useful field for 
O’Dwyer’s method of intubation. Some cases 
have required tracheotomy, and then the sten- 
osed portion has been attacked from below. (For 
further methods of treatment, vide p. 372.) 

Pachydermia Laryngis 

Definition. — This term has been applied to 
a form of hypertrophic laryngitis which has 
received considerable attention from the fact 
that its pathology has been fully investigated 
by Virchow. Possibly this has secured for the 
affection more attention than it warrants, for, 
as will be seen later on, it is but one clinical 
form of the hypertrophic variety of chronic 
laryngitis. In Virchow’s original paper ^ he 
described two forms of pachydermia. One, in 
which the hypertrophy was limited to the 
anterior part of the vocal cords, he called 
pachydermia verrucosa or the warty form. To 
the second form he applied the term diffuse 
pachydermia. The former need not be con- 
sidered ; it hardly ever established itself as a 
pathological entity, and with the progress of 
laryngology it has disappeared. With regard 
to Virchow’s second group, although its claim 
to a separate class may be doubted, it is still 
convenient to retain it as a form of hyper- 
trophic laryngitis. It is a chronic affection 
characterised by more or less symmetrical 
thickenings over the posterior ends of the 
vocal cords and the neighbouring parts of the 
inter-arytenoid space. 

Symptoms. — As the disease is more particu- 
larly limited to the posterior part of the larynx 
and so does not interfere with the approximation 
of the greater portion of the cords, it causes a 

^ Berlin, klin. Woch.^ 1886, No. 10. 

2 Ibid., No. 32, 1887. 
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less degree of hoarseness in the earlier stages 
than a smaller growth would produce if situated 
more anteriorly; otherwise the symptoms are 
much the same as those of chronic laryngitis. 
In marked cases there is dyspnoea on exertion. 

Etiology. — The disease is more common in 
men than in women, and usually occurs in 
middle life, from thirty to sixty years of ago. 
It is frequently attributable to the same causes 
as catarrhal chronic laryngitis, and more particu- 
larly to excess in alcohol and in smoking. Still, 
cases of it do occur in which it is difficult to 
ascribe it to any of the ordinary causes of 
laryngitis, and it does not appear to be par- 
ticularly attributable to over-use of the voice. 

Examination. — The laryngoscope reveals an 
affection of the posterior ends of both vocal 
cords. Situated over the vocal process on one 
side is an even, elongated, pink or grey thicken- 
ing, with a slight central depression facing 
towards the opposite side. On the opposite 
vocal process is another hypertrophy, generally 
somewhat smaller, and either with a blunt 
summit or with a smaller central depression, 
which, on phonatiori, is seen to fit into the cup- 
like depression on the opposite side. It was 
formerly thought that the depression on one side 
was caused by the pressure of the hypertrophy 
of the opposite vocal process. It is more likely 
that a close examination would reveal a depres- 
sion on both sides, although more marked on 
the side with the larger hypertrophy, and that 
in both cases the dimpling in the centre is due 
to the closer attachment of the mucous mem- 
brane at that point to the subjacent cartilage. 
The hypertrophies are free from inflammation 
or ulceration ; they are generally bathed in 
sticky mucus, which may stretch across in 
threads from one side to the other after the 
thickenings are pressed together on phonation, 
and then gape apart in respiration. 

Occasionally the hypertrophy is limited to 
one side, in which case the opposite processus 
vocalis may be indented from pressure. 

In some cases the rest of the larynx is normal, 
while in others there are the usual symptoms 
of chronic laryngitis. The movements of the 
cords are frequently somewhat impaired. 

Pathology. — The hypertrophies are found to 
be formed of a white or grey- white thickening, 
which can be stripped off in layers and is found 
to consist of epithelium thickened and under- 
going epidermoidal change. The subepithelial 
connective tissue is also thickened and sends 
upwards papilliform processes into the epithelial 
layer. All degrees may be met with, from a 
slight elevation due to some heaped-up epithelial 
cells, to an outgrowth of some size. Inflamma- 
tory changes may be observed in the thickened 
subepithelial connective tissue, but there is 
always a distinct line of demarcation between 
epithelium and connective tissue. 

Diagnosis. — In some cases the movement of 


one of the cords may be affected and the sus- 
picion of malignant disease may be aroused. 
From epithelioma, and from other affections, 
pachydermia can be distinguished by the facts 
that it occurs in middle-aged males; by the 
history ; by the slow growth ; by the discovery 
of a similar condition — even if not so marked — 
on the opposite side ; and by the crateriform 
depression. In doubtful cases the removal of 
a portion of the growth for microscopic examina- 
tion may be advisable, although only positive 
evidence of cancer would be of any value (see 
also p. 359). 

The diagnosis has sometimes to be made 
between simple pachydermia and that due to 
syphilis and tubercle. 

Prognosis. — The prognosis is favourable as 
regards life, and continued — if impaired — use 
of the voice can generally be promised. 

The disease is a very chronic one, and not very 
amenable to treatment. There is no clinical 
evidence that it is apt to assume a malignant 
character. 

Treatment. — The reader is referred to the 
sections on the treatment of chronic laryngitis 
— catarrhal and hypertrophic. The internal 
administration of iodide of potassium is gener- 
ally recommended. Sprays or laryngeal washes 
of salt water are frequently of use. Painting 
with nitrate of silver in solutions of increasing 
strengths here finds its most suitable field of 
application. Iodine has failed in the hands of 
Stoerk and Gottstein. Sulphur spas may be 
tried, and painting with lactic acid or salicylic 
acid in alcohol may be tried. Electrolysis is 
recommended by Chiari.^ Attempts to extirpate 
the growth are liable to set up perichondritis. 

Blennorrhoea 

Under this title a particular condition has 
been described by Stoerk. ^ It is an affection 
which is extremely rare, if not unknown, in 
this country, but appears to be not infrequently 
met with in Poland, Wallachia, and neighbour- 
ing parts of Central Europe. 

It is said to assume a form of chronic laryn- 
gitis, chiefly subglottic, with free secretion, and 
is sometimes followed by stenosis or adhesion 
between the anterior parts of the vocal cords. 
It may be accompanied by an analogous con- 
dition in the nose. 

It is possible that the condition — references 
to which are seldom met with in literature — 
has been confused with chronic subglottic laryn- 
gitis and with rhinoscleroma (see also p. 346). 
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Laryngeal Phthisis 

Laryngeal phthisis is commonly secondary 
to a similar condition of the lungs. It is still 
an open question how the infection of the 
windpipe occurs. According to some authorities 
it results from bacilli either entering the glands 
by way of the ducts or making their way 
through injured epithelium, while others main- 
tain that these organisms may pass through 
healthy cells without leaving any trace of their 
passage. A third group of observers affirm that 
infection of the larynx usually results from the 
circulation, either vascular or lymphatic. 

While in most cases laryngeal phthisis is 
associated with and dependent upon pulmonary 
disease, various authors (Demme, E. Frankel, 
and others) have published undoubtedly authen- 
tic instances of primary tuberculosis of the 
larynx. The first morbid appearances result 
from tubercular infiltration, which involves 
both the mucous and the submucous layers, 
while the glands are usually also affected. 
Very rarely, as described by Schech and Heinze, 
tubercular deposits may occur in the laryngeal 
muscles. 

In most if not all cases infiltration is followed 
sooner or later by ulceration. The resulting 
ulcers may be superficial or deep, and in the 
former case are often multiple. In certain 
instances laryngeal tuberculosis shows itself by 
the presence of tumours. Sometimes a cir- 
cumscribed sessile neoplasm occurs in the inter- 
arytenoid space. Such growths are composed, 
according to Gouguenheim and Glover, of 
epithelium and connective tissue, with perhaps 
a layer of tubercular granulations in process 
of evolution ; but these authors failed to de- 
tect bacilli. Again, more definitely tubercular 
growths may be present. These may be single 
or multiple, are usually pale in colour, and 
vary in size from a pea to a hazel-nut. Finally, 
Avellis has shown that a proportion of those 
growths which have been hitherto regarded 
as papillomata and fibromata are in reality 
tuberculous. 

Like all laryngeal affections, phthisis is more 
common in males than in females, while the 
period of life which statistics have shown to 
be most liable to attack is between the ages 
of twenty and forty. 

So far I have referred merely to the lesions 
which occur after infection has taken place, but 


there can be no doubt that there are certain 
changes in the larynx which, when they exist, 
ought to warn the practitioner to make a 
careful examination of the lungs. It is no 
uncommon thing to find at an extremely early 
stage of pulmonary phthisis various signs and 
symptoms which lead the patient to consult a 
throat specialist rather than a physician. Thus 
the larynx may be the seat of abnormal sen- 
sations, and examination will then often reveal 
very marked anajmia of the mucosa, which may 
perhaps flush during examination. Again, there 
may be paresis of adduction, often also associ- 
ated with pallor. These conditions cannot as 
yet be said to have any recognised pathology. 
On the borderland between these on the one 
hand, and conditions obviously due to infection 
on the other, we must consider the very ob- 
stinate laryngeal catarrh which is sometimes 
a precursor of tubercular infection of the part 
— if, indeed, it be not in certain cases an early 
manifestation of such infection. 

Symjytoins , — In considering the semeiology of 
laryngeal phthisis it has seemed to mo better 
to give the symptoms of each clinical form 
which the practitioner is likely to meet with, 
as they vary according to the seat of the 
infiltration or ulceration. 

Perhaps, on the whole, interference with the 
voice is the commonest symptom. This varies 
in degree from slight hoarseness to complete 
aphonia. In certain cases, too, vocal effort is 
accompanied by pain. Various localisations of 
laryngeal phthisis may produce the above 
symptoms. 

As before said, there is a form of laryngeal 
catarrh which occurs in phthisical persons, and 
wliich may eventually be followed by infiltra- 
tion and breaking down of tissue. In many 
instances there are no objective points by which 
it can be distinguished from the non-tubercular 
form. In other cases suspicion may be aroused 
by a tendency to a localisation ; thus the 
occurrence of redness confined to one vocal cord 
is suspicious. Again, ordinary catarrh is not 
usually accompanied by any marked thickening, 
which if present in a phthisical subject will 
usually be found to be tubercular. At a later 
stage of the disease one or both cords may 
become distinctly infiltrated. The infiltration 
is usually of a red colour, and may result in 
uniform enlargement ; on the other hand, it 
may be more or less circumscribed. Occasion- 
ally infiltration may occur at the anterior 
commissure or just below it, but this is a some- 
what rare appearance. Much more common is 
a distinct flat tumour occupying the inter-ary- 
tenoid region. This is sessile, usually of a r^ 
colour, and may have a relatively well-defined 
regular surface, or may be uneven and papillary. 
These inter-arytenoid tumours may precede all 
other manifestations of phthisis, and much 
importance was attached to them by Stoerk, 
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who considered them infallible indications of a 
tubercular taint. 

After a time infiltrations such as have been 
described tend to break down, and ulceration 
results. In the vocal cords various appearances 
may be produced. Sometimes small losses of 
substance occur at the edges, and these are 
separated from each other by red infiltrated 
tissue, which may appear like granulations. 
Occasionally the free edge becomes distinctly 
serrated, while not uncommonly a relatively 
deep excavation occurs in the neighbourhood 
of the vocal process. A peculiar appearance 
is sometimes produced by an ulcer extending 
along the cord ; in such cases this part looks 
as if doubled or cleft longitudinally. 

When the ulceration occurs on the posterior 
laryngeal wall the surface of the ulcer is usu- 
ally not well seen ; but the raised upper margin, 
often with a ragged outline, can be distinguished. 
Ulcers in this situation may interfere little with 
the voice, but sometimes give rise to most dis- 
tressing cough. 

Infiltration of the false cords may occur with- 
out any prominent symptoms, unless the parts 
be sufficiently enlarged to interfere with the 
movements of the vocal cords. When breaking 
down occurs, numerous small and often super- 
ficial ulcers may result, or several softened 
areas may coalesce, and lead to a deeper loss 
of substance. 

Pain, either spontaneous or associated with 
phonation and deglutition, with or without 
huskiness, may be present when the epiglottis 
and arycpiglottic folds become involved. 

[nfiltration of the epiglottis usually shows 
itself by very marked and more or less uniform 
thickening of the part, which may be red in 
colour, but which is freipiently of a bluish-grey 
tint. Associated with the enlargement there 
is usually interfennice with mobility. Ulcers, 
when they occur in this situation, are usually 
multiple and superficial, although at times 
deeper destruction of tissue may occur. 

A very common lesion in phthisis is infiltration 
of the arycpiglottic folds ; these appear much 
enlarged, and in the region of the arytenoid 
cartilages present pale pyriform cndeniatous- 
looking tumours. After a time small scattered 
ulcers may appear, but it is not common to see 
deep losses of substance in this situation. 

It will be obvious from what has just been 
said, that hoarseness and pain are the two 
prominent symptoms produced by laryngeal 
phthisis. The former is liable to occur when 
the vocal cords are attacked, and may also be 
sometimes present when the ventricular bands 
are much enlarged. 

When the epiglottis and ary epiglottic folds 
are the chief seats of disease, pain becomes a 
frequent symptom. In slight cases this is only 
noticed on speaking or swallowing, but in aggra- 
vated instances deglutition may become well- 


nigh impossible. Not infrequently it is com- 
plained of as shooting up to the ear. When 
more or less fixation of the arytenoid cartilages 
has resulted, marked huskiness and even aphonia 
may be present. 

As the disease advances, the whole larynx is 
liable to become attacked, and at this stage the 
secretion from the various ulcers may be so 
great as to cover the parts and prevent any 
detailed diagnosis as to their condition. In 
the later stages, too, perichondritis and diftuse 
general swelling may lead to interference with 
respiration. In a previous paragraph tuber- 
cular tumours have been referred to ; their 
presence can be diagnosed by means of the 
laryngoscope, but it is questionable whether we 
possess any data by which we can distinguish 
their nature, short of removal followed by 
microscopic examination. Of the symptoms 
liable to be caused, huskiness is the most 
prominent. These neoplasms are rarely large 
enough to interfere with respiration, and do 
not seem ever to give rise to pain. 

77ie diagnosis of laryngeal phthisis is, as a 
rule, not very difficult. Perhaps the most 
common appearance met with is the pyriform 
swelling of the arycpiglottic folds. The pale 
colour and characteristic shape make this form 
reiidily recognisable. A localised sessile tumour 
in the inter-arytenoid region is suggestive of 
tuberculosis ; but syphilitic ulcers occasionally 
occur in this situation, and the upper margin 
may become the seat of granulations which 
conceal the ulcer from view. When the epi- 
glottis is infiltrated the pale colour and turban 
shape are very characteristic, and unlikely to 
be mistaken. Again, the eaten-out edges of 
the vocal cords and the longitudinal ulceration, 
giving rise to an appearance of cleavage, are 
strongly suggestive of phthisis. Finally, the 
presence of pulmonary disease and the existence 
of tubercle bacilli in the sputum will in most 
cases give corroborative evidence. 

In the early stages the presence of localised 
redness and swelling may afford grounds for 
suspicion, but not for a definite diagnosis. In 
cases of laryngeal phthisis the pharynx is often 
markedly amemic, and sometimes the unusually 
pale mucosa is relieved by dilated vessels 
coursing over it — an appearance very suggestive 
of threatened or actual tuberculosis. I have 
not referred to injections of tuberculin as of 
value in diagnosis, since they can hardly be 
considered justifiable after past experience. 

The 2 ^'i'ognosis of laryngeal phthisis is ex- 
tremely grave, but it must not bo forgotten 
that many cases of cure have been recorded. 
The prospect for the larynx is better according 
as the lung lesion is slight or improving, and 
vice ve7'sa. Moreover, much can be done by 
treatment to retard even if it does not cure. 

Treatment , — In considering the therapeutics 
of laryngeal phthisis I shall refer merely to 
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those points which relate to the special con- 
dition, leaving it to be understood that suitable 
general treatment must be carried out. 

One of the first questions that usually con- 
fronts us in connection with phthisis is whether 
the patient should be sent to winter abroad. 
In selecting a climate for a case of laryngeal 
phthisis, as a rule, three points should be 
considered, viz.: (1) warmth and sunshine; 

(2) the air should have a degree of humidity; 

(3) there should be little dust. As examples of 
places fulfilling these indications may be men- 
tioned Madeira, Pisa, Capri, and the Canary 
Islands. It was formerly supposed that high 
altitudes were always contraindicated where the 
larynx had become involved, but, as pointed 
out by Clinton Wagner, this is not always the 
case. The effect, however, should be carefully 
watched if the experiment be tried. Under 
certain circumstances it may be. desirable to 
place the patient in one of the institutions 
which are now springing up in this country, 
and which have long existed in Germany, e.g. 
Falkenstein, Reiboldsgrun, Gorbersdorf, where 
the open-air treatment is carried out on scientific 
lines, and where the necessary local remedies 
can also be employed. 

As to general hygiene and regimen — the 
voice should be saved as much as possible, and 
a nourishing, wholesome diet given, while smok- 
ing should be altogether forbidden indoors. At 
the same time, a cigar or pipe smoked in the 
open air may usually be permitted. When dys- 
phagia is a marked symptom the administra- 
tion of all nourishment often becomes difficult. 
In such cases it will bo found that soups 
(thickened with arrowroot or an equivalent), raw 
eggs and milk, calf-foot jelly, and sometimes 
ices, will be acceptable. A little culinary in- 
genuity will suggest food of a suitable con- 
sistence, i.e. semisolid, and of sufficient variety, 
while where cold is well borne mitritious materials 
may be incorporated with ices. Wolfenden 
found that patients in whom dysphagia is severe 
may be enabled to swallow in comparative com- 
fort by lying on the face with the head over a 
bed or couch, and sucking up food from a basin 
held below the mouth and connected with it by 
a tube. 

It is sometimes, however, necessary to resort 
to local anaesthetics, such as cocaine, 10 to 20 
per cent applied with a spray or brush, and 
eucaine. A solution of from 20 to 30 per cent 
of menthol in paroleine may also be employed 
for this purpose, by syringing it into the larynx. 
When painful deglutition is due to ulceration, 
orthoform blown on to the affected part is often 
very successful, the anaesthesia sometimes lasting 
for many hours. 

Local treatment applied to the larynx with 
the object of arresting or curing the disease 
should be adapted to the condition of the 
patient. Thus, if the pulmonary disease be 


advanced and the patient weak and emaciated, 
it is well to avoid all active treatment of a 
painful kind. Volatile substances, such as 
balsam of Peru, may then be employed, added 
to hot water and the steam inhaled, or a spray 
of from 5 to 20 per cent of menthol in paroleine 
may be used. As pointed out by Rosenberg, 
however, this drug is best used by means of a 
syringe with which a drachm or more of a 
20 per cent solution in oil may be injected into 
the larynx. The insufflation of antiseptic 
powders which may be mixed with orthoform 
or morphia, if these be indicated by the presence 
of pain, may be employed in persons who are no 
longer sufficiently robust to tolerate more active 
treatment. Equal parts of boracic and iodo- 
form have been recommended, and Lublinski 
has had satisfactory results from iodol. There 
can, however, be no doubt that lactic acid, as 
first suggested by Krause, is the best local 
remedy we possess. 

Its great efficacy in ulceration is admitted by 
all, but there can be no doubt that it is also 
beneficial in infiltrations. Lactic acid should 
be first used in 20 per cent solution, but gradu- 
ally this should be strengthened, until, if well 
tolerated, it is employed in a strength of 80 per 
cent. It is best applied by means of a cotton- 
wool holder, and should be rubbed well into the 
parts. As a general rule, when the stronger 
solutions are used several days should elapse 
between the applications. 

Various other active remedies have been sug- 
gested, and no doubt in some cases they may 
act well — e.g, sulforicinic solution of carbolic, 
30 per cent (Ruault) ; oleaginous solution of 
creasote and menthol (Chappell) ; para-ortho and 
mono-chlorophenol (Simanowski, Spengler, and 
Hedderick), from 5 to 20 per cent dissolved in 
glycerine ; and concentrated solution of iodoform 
in equal parts of alcohol and ether, recommended 
by Newman as a spray. 

Of late years surgical treatment of laryngeal 
phthisis has come much into vogue and has 
given excellent results, especially in the hands 
of Continental authorities. It goes without 
saying that operative measures are only justi- 
fiable in patients whose strength has been well 
maintained and in whom the pulmonary disease 
is not actively advancing. The objects aimed 
at are (I) the removal of infiltrations; (2) 
curetting ulcerated surfaces. Heryng may 
justly claim to have been a pioneer in this 
matter, and his instruments, together with 
the double curette of Krause, are generally 
employed. Some laryngologists, however, use 
the electric cautery, and oven electrolysis. 
Schmidt formerly recommended multiple inci- 
sions followed by the application of lactic acid, 
while he was also an advocate of tracheotomy 
in certain cases. Submucous injections of 
lactic acid, creasote diluted with oil, etc., have 
also been advocated. In suitable cases, how- 
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ever, curetting soft tissue and ulcerated surfaces, 
together with the removal by means of the 
double curette of infiltrations, seem to have 
given the best results — more particularly when 
these operations wore followed by applications 
of lactic acid. 

In the case of tubercular tumours without 
infiltration the removal of the neoplasm is in- 
dicated, and must be carried out by one of the 
methods discussed in another portion of this 
work. 

Lupus of the Larynx 

As lupus is in a sense a form of tuberculosis, 
the reader may pertinently ask why it is dis- 
cussed under a separate heading. The reply lies 
in the clinical differences which exist between 
what we may term true tuberculosis and the 
form known as lupus. 

It was formerly held that lupus of the larynx 
is usually secondary to lupus of the skin of the 
face. My own experience has shown me that it 
is by no means uncommon to find the affection 
confined to the mucous membrane of the nose 
and throat, while sometimes it develops only in 
the larynx. 

The disease certainly attacks by preference 
young females, but it may occur both in boys 
and in men of early middle age. 

Lupus of the larynx produces extremely slight 
symptoms, and, indeed, may cause none unless 
the infiltration be so situated as to interfere 
with phonation, or much more rarely, respira- 
tion. 

The part most frequently affected is the epi- 
glottis, but the characteristic infiltration may 
appear on other parts as well, e.(f. the ary- 
epiglottic folds, posterior wall, ventricular bands, 
and true cords. On examination the parts 
affected are seen to be thickened and nodular. 
Individual nodules vary in size from a pin-head 
to several times as large ; they are situated 
close together, so that the whole affected area 
is studded with them. It is stated by most 
authors that after a time slow ulceration sets in 
followed by cicatrisation, and that sometimes 
fresh nodules appear on the surface of such 
cicatrices. My own impression is that it is 
extremely doubtful whether there is in lupus 
of mucous membranes any tendency towards 
breaking down by breach of surface. 

If the part be so situated as to bo exposed 
to injury, then of course infection and surface 
ulceration may result. 

The diagnosis is not as a rule difficult. The 
nodular character of the infiltration (which is 
usually of a bright red colour), the absence of 
any pronounced tendency to ulceration, and the 
painless, slow course are more or less pathogno- 
monic. 

The prognosis of this affection is somewhat 
uncertain. While some cases seem to be readily 
checked for a time at least, or even cured, by 


general and local treatment, others are most 
obstinate. The course of the malady is always 
a slow one, but gradually it may lead to loss of 
voice and even to dyspnoea. 

The chief indication for treatment is to remove 
the diseased tissue or destroy it with the electric 
cautery. For the former purpose the instru- 
ments already referred to in discussing laryngeal 
phthisis may be employed. The cautery, how- 
ever, sometimes acts beneficially, not only upon 
the part burned, but upon surrounding nodules. 
Lactic acid, too, I have found very serviceable. 
Together with local remedies general treatment 
must be prescribed. Fresh air, milk, arsenic, 
and cod-liver oil are specially indicated. 

I am not sure that in obstinate cases of laryn- 
geal lupus it might not be justifiable to resort 
to Koch’s original tuberculin. In one of my 
cases treated by this method rapid cure resulted, 
although a considerable degree of laryngeal 
stenosis resulted, and this had to be treated by 
dilatation. 

vSyphilis of the Larynx 

The larynx is more commonly affected by 
acquired than by inherited syphilis, and it has 
been shown by statistics that syphilitic males 
are more prone to be attacked than females. 

Clinical Features . — As in other parts, so in 
the larynx, the disease may appear in many 
forms. 

Syphilitic catarrh, while commonly an early 
symptom, may recur at later periods throughout 
the disease. The appearances are rarely dis- 
tinctive, although sometimes there is a patchy 
redness which is highly suggestive. 

Much more characteristic is the presence of 
mucous patches, which appear as whitish areas 
on various parts of the larynx, and may result 
in superficial ulceration. Very rarely true 
condylomata may be found in the larynx, and 
Gerhardt quotes a case observed by Heymann 
in which they were so numerous as to cause 
marked dyspnoea. As a rule, these earlier 
manifestations give rise only to huskiness and 
some local discomfort. 

Gummata frequently occur in the larynx, 
but as a general rule they are not observed 
until ulceration has set in. Three forms are 
usually described, viz. : (1) relatively large 
rounded growths ; (2) groups of small nodules ; 
(3) diffuse infiltration. They cause symptoms 
in proportion to their size and situation. 

Commonly they tend to break down rapidly 
and give rise to deep ulceration. The margins 
of the ulcer are generally raised, while the 
floor is of a whitish colour owing to its being 
covered with detritus. The mucosa immediately 
surrounding it is red and swollen. These 
tertiary ulcers have a great tendency to spread 
both in width and in depth. The epiglottis is 
often attacked, and frequently destruction of 
the whole, or at least of a large portion, of 
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this organ results. Again, the true and false 
cords may be the seat of disease, and one or 
both sides of the larynx may be extensively 
destroyed. 

Tertiary ulcers of the larynx invariably leave 
more or less marked changes after they heal. 
Thus in extreme cases great narrowing of the 
lumen of the glottis may occur, while the 
various parts of the larynx are so altered as 
to bo hardly distinguishable. Again, not 
uncommonly a cicatricial web occludes more 
or less of the space between the cords, which 
may themselves be so changed as to be 
recognised with difficulty. Sometimes, as a 
result of ulcers near the arytenoid cartilages, 
these become fixed, and an appearance is 
produced which by the casual observer might 
be taken for recurrent paralysis. 

When, instead of healing, ulceration tends 
to extend, perichondritis may result, and 
occasionally oedema supervenes and renders 
a rapid resort to tracheotomy necessary. The 
symptoms of laryngeal syphilis are, as a rule, 
not very marked. In the catarrhal stage, 
huskiness and mere discomfort only are 
experienced. Very rarely, as wo have seen, 
condylomata may occur and lead to dyspmea 
during the second period. Gummata may, 
according to their situation, lead to hoarseness 
or dyspnoea. When ulceration has become 
established more or less pain may be com- 
plained of, the breath becomes foetid, and 
hoarseness is often pronounced. If the epi- 
glottis only be involved, difficulty in swallow- 
ing may be a marked symptom ; but even the 
total disappearance of this part does not, 
per 8e, cause any permanent interference with 
deglutition. 

The dicKjTiosis of laryngeal syphilis is usually 
easy if other evidences of the disease be pn'sent, 
e.(j. cutaneous, lymphatic, buccal, or pharyn- 
geal. As we have seen, specific catarrh may 
not have any distinctive characters. Mucous 
patches may be simulated by herpes, but more 
particularly by pemphigus after the blebs have 
burst. It is, therefore, not a simple matter 
to diagnose even the earlier forms unless we 
have a definite history or other manifestations. 
The same difficulty confronts us more frequently 
with regard to tertiary conditions. As a general 
rule gummatous infiltrations are of a red colour, 
while frequently tubercular deposits are pale. 
When the stage of ulceration has been reached, 
therefore, the syphilitic ulcer is surrounded 
by a raised angry red zone. Moreover, it is 
often single, its floor is covered with whitish 
detritus, and it spreads with great rapidity 
if no constitutional treatment be adopted. 
Occasionally both in tubercle and syphilis an 
ulcer is found in the inter-arytenoid fold. So 
far as I know, the appearances are identical, 
and diagnosis must then depend upon the 
condition of the lungs, the presence or absence 


of tubercle bacilli in the sputum, and of other 
evidences of syphilis. On the other hand, 
extensive deep ulceration of the epiglottis 
spreading from its lingual surface is usually 
specific. Infiltrations which have begun to 
break down may also be mistaken for malignant 
disease, and in some cases only the effect of 
antisyphilitic remedies can determine the true 
nature of the affection. 

Primary lupus of the larynx differs from 
syphilis in that the infiltration is uniformly 
nodular and does not tend to break down — or, 
at least, if ulceration occurs, its progress is 
excessively slow. Moreover, the patients are 
commonly young persons, although not always. 
Leprosy only occurs in the larynx as part of 
the general disease, while in scleroma there 
is no tendency to ulceration. 

The treatment of laryngeal syphilis must, 
of course, be constitutional. Mercury by the 
mouth or by inunction should bo employed 
in the secondary stages, while in the tertiary 
period oiir main reliance must be placed upon 
iodide of potassium. It is, however, well to 
remember that sometimes even in late mani- 
festations, a course of mercurial inunction, 
either at homo, or preferably at Aix-la-Chapelle 
if means permit, may expedite a cure. 

If syphilitic catarrh be obstinate, it may 
be treated by the local application of solu- 
tions of chloride of zinc or nitrate of silver 
(gr. 20 ad 5j). When ulceration has occurred 
a spray of corrosive (1 in 2000), of boracic (gr. 
10 ad 5j), or of menthol in paroleine (5 per cent) 
may be ordered. If ulcers refuse to heal, they 
may be touched with nitrate of silver or chronic 
acid. 

It is of great consequence, when extensive 
destruction of tissue has occurred, to prevent 
as far as may be subsequent stenosis. It may 
therefore be necessary during this period to 
dilate the larynx with Schroetter’s bougies, or 
possibly the introduction of an O’Dwyer’s tube 
may bo indicated. If the case be only seen 
after stenosis has occurred, it must be treated 
according to the rules laid down in another 
part of this work. 

Scleroma of the Larynx 

This disease, probably due to the bacillus 
discovered by Frisch, rarely if ever occurs in the 
British Isles ; indeed, it seems to be confined to 
certain well-defined areas. It is common in the 
south-west of Russia and adjacent provinces 
over the borders ; it has also been met with in 
Central America and the Antilles. 

In the larynx the subglottic space ^is most 
frequently attacked. As a rule, two sym- 
metrical hard swellings appear below the cords ; 
in colour they are grey or pink, while when 
touched with a probe they are felt to be 
of very firm consistence. Infiltration may, 
however, involve the aryepiglottic folds and 
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ventricular bands, and occasionally other parts 
also. 

Ulceration does not seem to occur, but gradual 
cicatrisation may take place. 

The symptoms vary according to the parts 
affected. Thus huskiness may occur first in 
one case and dyspnoea in another. The last 
named will, however, sooner or later set in, as 
even if the laryngeal stricture be dilated, the 
disease tends to spread to the trachea and finally 
to the bronchi. 

The only treatment which seems to avail is 
surgical interference. Thus persistent dilata- 
tion may prevent the occurrence of dangerous 
stenosis for a time at least, while at a later 
stage tracheotomy may be required. Paw- 
lowsky has advocated the employment of a 
liquid prepared from the bacillus, which he 
terms rhinosclerin. 

Leprosy of the Larynx 

This disease only attacks the larynx after 
it has already become manifest in other 
parts. 

Infiltration may occur in any position, although 
the epiglottis is stated to suffer most frequently. 
The aryepiglottic folds are also often involved, 
and by their traction produce further changes 
in the shape and position of the epiglottis. 
According to Bergengriin the part is drawn 
backwards, its edges are turned in, and the con- 
tour resembles the Greek omega (O). At a 
later period more circumscribed granulomata 
occur in various parts. These vary much in 
shape, size, and consistence. Thus they may be 
smooth or granular, sometimes even resembling 
papillomata ; they may be only as large as a 
pin-head, but have been met with up to the size 
of a pigeon’s egg. According to Bergengriin 
they are always aniesthetic. These leprous 
nodules seem to have usually a more or less 
pale colour, while although firm at first they 
become softer as time goes on. As a rule, the 
vocal cords seem to escape for a time ; but if the 
patient survives, they become first infiltrated 
and they later develop nodules. 

As the disease advances ulceration sets in ; 
the ulcers may be deep and spread rapidly, or 
superficial, while sometimes clefts and furrows 
occur in the infiltrated parts. Finally, cicatrisa- 
tion may occur at parts although the disease 
progresses elsewhere. 

The more important symptoms are, as would 
be expected, huskiness in the early stages and 
dyspnoea later. 

As the general disease is always present 
this facilitates diagnosis. The chief distinctive 
points in the local lesions are — (1) the very 
slow progress ; (2) anaesthesia ; while in doubt- 
ful cases the bacillus leprae may be discovered 
in a removed fragment. 

The treatment must be purely palliative, and 
tracheotomy may become necessary. 
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The opinion has been often expressed that 
benign growths of the larynx are met with less 
frequently now than in the early days of laryn- 
gology, and it has been suggested that this is 
due to those throat ailments which favour the 
formation of neoplasms, now receiving earlier 
and more efficient treatment. Leaving aside the 
fact that we do not know what “throat ailments 
favour the formation of neoplasms,” we are 
not aware of any reliable evidence showing that 
the frequency of simple growths of the larynx 
has diminished in this country. When w^e 
remember that Mackenzie, wffien he was almost 
the only worker in the field, took ten years to 
collect his first hundred cases, that these cases 
are now divided among many workers through- 
out the country, and, further, that the majority 
are never published, the alleged diminution will 
at least appear doubtful. Still, there is no 
doubt that simple laryngeal grow^ths, if we 
except the so-called “ singers’ nodule,” are com- 
paratively rare. Newman gives the percentage 
as from 2 to 2 1 of all chronic laryngeal diseases, 
and Lennox Browne puts it at 2*5 per cent of 
all diseases of the larynx. 

Of the many varieties of new growths which 
have been met with in the larnyx only three are 
of frequent occurrence — papilloma, fibroma, and 
cystoma. All the others, such as lypoma, 
angioma, chondroma, adenoma, myxoma, lym- 
phoma, and thyroid gland-tissue tumours, are 
very rare. It is usual to describe the so-called 
“ singers’ nodule ” as a distinct clinical variety 
of new growth, since its histological structure 
varies in different specimens. 

pAPiiiLOMA. — From Semon’s collective investi- 
gation statistics this has been proved to be the 
commonest form of laryngeal growth, though 
many observers have found fibromata to form a 
mucli larger proportion of their cases. It may 
be single or multiple, and may grow^ from any 
part of the larynx, though most frecpiently from 
the vocal cords, rarely from the epiglottis, and 
hardly ever, even in the multiple papillomata of 
children, from the inter-arytenoid region. The 
growths may be broad-based, flat, and firm, but 
more frequently are more or less pedunculated, 
cauliflow^er-like masses, of softer consistence. 
They vary in size from a millet seed to a walnut, 
and may be wdiite, pink, or red in colour. 
They are, as a rule, easily recognised by their 
distinctly irregular w^arty surface. 

Fibroma. — This is almost invariably a single 
groivth, with smooth surface, rounded or semi- 
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globular in shape, occasionally lobulated, often 
distinctly pedunculated, but more frequently 
sessile, and may be greyish-white, pink, or dark- 
red in colour. The consistence of fibromata 
varies from a hard nodule to a soft, cystic- 
looking growth. Histologically they consist of 
connective tissue and elastic fibres, with a 
covering of epithelium, and in the softer 
varieties are found cavernous blood spaces, 
serous infiltrations, and hsemorrhages. In the 
vast majority of cases the growth arises from 
the edge of one of the cords ; sometimes from 
the upper surface or anterior commissure ; rarely 
from the ventricular bands, aryepiglottic folds, 
or epiglottis. In two cases only have they 
been seen to originate from the inter-arytenoid 
region. At times the pedicle is long and thin, 
so that the growth drops beneath the cords on 
inspiration, and is thrown on to their upper 
surface in forced expiration. They may be of 
minute size (singers’ nodule), or large enough to 
fill the cavity of the larynx. 

This form of growth can usually be easily 
recognised by its smooth surface, and its origin 
from a vocal cord. At times, however, it is 
difficult to distinguish a small soft fibroma from 
a cyst. 

Cystoma. — This form of growth, though 
much rarer than the two former, is by no means 
uncommon. Its most frequent situation is the 
anterior surface of the epiglottis, where it is 
often overlooked, as it may not give rise to any 
symptoms. Cysts may also originate, though 
rarely, from the edges of the cords. It is 
probable that most cases recorded in this 
situation were really fibromata which had un- 
dergone cystic degeneration. They have also 
been seen to grow from the ventricles, the 
aryepiglottic folds, and the posterior wall of the 
larynx. They may be broad based or peduncu- 
lated, and are smooth, globular, semi-transparent 
growths, of greyish-pink, yellowish, or red colour. 
They are of the nature of retention cysts, and 
arise from obstruction of the ducts of the 
mucous glands. Jurasz has suggested that, in 
those at the base of the tongue, the obstruction 
is probably caused by particles of food, as in 
this situation there is rarely any evidence of 
inflammation. 

A cyst can generally be recognised by its 
globular shape and translucent appearance, with 
the distended vessels coursing over its surface. 
But often its true nature is only discovered on 
attempted removal. Small cysts on the vocal 
cords can only be distinguished from degener- 
ated fibromata by microscopical examination. 

Singers’ Nodule.— This term has been 
applied to minute growths which often form 
on the edge, or upper surface, of one or both 
cords in singers, especially tenors and sopranos, 
and in female teachers. The name, however, is 
an unfortunate one, as they are also to be seen 
at times in children, and in persons who do not 


use their voices professionally. They are dis- 
tinguished clinically by their minute size, and 
their situation at the junction of the anterior 
and middle thirds of the vocal cords. Histo- 
logically these growths may be minute fibro- 
mata, or cysts, or simply epithelial thickenings. 
Occasionally there is only one nodule, but more 
frequently there are two seated symmetrically 
at the point mentioned, or there may be three 
or four along the edge of one cord. They are 
seldom larger than a pin-head, and are greyish- 
white or pink in colour. 

In a very small proportion of cases these 
nodules have been found to be cystic, but the 
great majority are simply inflammatory thicken- 
ings, and should rather be considered as a 
variety of pachyderma laryngis than as true 
new growths. 

Lipoma. — Of this rare form of growth only 
ten cases have been recorded. It is usually a 
large solitary growth, filling the entrance to the 
larynx, and more or less obstructing both 
breathing and swallowing. The tumour may 
be smooth, lobulated, or branched, of pale pink 
or yellowish colour, elastic consistence, broad 
based or pedunculated, and freely movable. 
They have been observed to grow from the 
epiglottis, aryepiglottic folds, and posterior wall 
of the larynx. 

Seifert is of opinion that if we find a large, 
pale pink, slow-growing tumour at the entrance 
to the larynx, we may conclude it is a lipoma. 

Angioma. — Of this form of growth under 
twenty cases are on record. It is usually a 
single, sessile growth, very rarely pedunculated, 
varying in size from a lentil to a cherry, and 
of a bright or dark red colour. Its commonest 
situation is on the vocal cords, but it has also 
been seen on the ventricular bands, in the 
ventricles, and on the aryepiglottic folds. 

The appearance of the growth is unmistakable, 
and Browne has noted as characteristic that the 
colour of the same growth varies at different 
times from white or pale pink to florid red. 

Myxoma. — Considerable doubt exists as to 
whether a true myxoma ever occurs in the 
larynx. It is probable that the growths de- 
scribed as myxomata were really degenerated 
fibromata, as held by Eppinger. 

In the cases recorded the growth originated 
almost invariably from the cords, was of a 
grey or pink colour, pedunculated or sessile, 
of a jelly-like transparency, and varying in 
size from a pea to a cherry. In some the 
surface was mammillated, and the growth 
looked like a papilloma. 

Chondroma. — Cartilaginous tumours are 
rarely met with in the larynx, as only about 
fifteen cases have been recorded. They may 
grow from any of the laryngeal cartilages, but 
most commonly from the cricoid. They are 
hard sessile growths, flat or irregular in out- 
line, and covered by normal mucous membrane. 
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They are usually solitary, rarely multiple, and 
tend to grow into the cavity of the larynx. 
They may be distinguished by their intense 
hardness, slow growth, and the absence of 
inflammatory symptoms. 

Among the exceedingly rare growths which 
have been met with in the larynx are 
adenoma^ and thyroid glayid tumours, and in 
one instance a growth removed by Schroetter 
was found composed of muscle tissue. 

Etiology. — We are still as far as ever from 
settling the Question of the cause of laryngeal 
growths. Tnat papillomata, cysts, and epi- 
thelial thickenings are occasionally congenital, 
is beyond doubt. Inheritance and constitutional 
predisposition have been suggested, in explana- 
tion of cases whore several members of the same 
family have suffered, and it has been held 
(Oertel) that, in the case of papillomata, scrofula 
and hereditary syphilis are important factors. 
The vast majority of observers are agreed that 
chronic laryngeal congestion is the most fre- 
quent cause of benign neoplasms, and conse- 
quently chronic catarrh, excessive or wrong 
use of the vocal organs, the inhaling of dust- 
ladened air, smoking, the abuse of alcohol, and 
the acute infectious diseases, have all been 
held responsible for their occurrence. Schech, 
Jurasz, and others have actually seen now 
growths to arise during a chronic laryngitis. 
On the other hand, Schroetter and Semon 
have not found this view supported by their 
own cases, and regard the congestion as rather 
the result of the presence of a growth than 
the cause. It is rather curious that syphilis 
and tubercle, two of the commonest causes of 
laryngeal congestion, should be so generally 
held to have no bearing on the occurrence of 
true neoplasms. I have notes of two cases, 
one of multiple papillomata, and another of 
fibroma, in which the growths appeared while 
the patients were suffering from chronic laryn- 
gitis of syphilitic origin. That nasal obstruc- 
tion may favour the occurrence of growths is 
quite probable ; but that the removal of tonsils 
and adenoids, as has been suggested, will cause 
the growths to disappear, I do not believe, after 
seeing cases in which these measures have been 
adopted. 

Beyond all question age and sex are the two 
most important etiological factors. At all ages 
males are more subject than females in the 
proportion of three to one. As to age, if we 
omit the first years of life, there is a steady 
increase in frequency up to the age of 40, 
followed by a decline as age advances. By far 
the largest number of cases occur between 30 and 
40 years of age, while the period 20 to 50 may 
bo said to be that within which there is a liability 
to benign growths of the larynx. 

The symptoms produced by a laryngeal growth 
will depend on its size, its situation, and the 
nature of its attachment. In 95 per cent of 


cases it is hoarseness, or aphonia, which causes 
the patient to seek advice. This arises from 
the fact that the vast majority of growths 
originate from the vocal cords. A very small 
growth on the edge of a cord will cause hoarse- 
ness, and one at the anterior commissure may 
produce complete aphonia, while a growth with 
a broad attachment will almost certainly disturb 
the voice more than one with a narrow pedicle. 
Diphthonia, a rare form of vocal disturbance, 
was first described by Turck. It occurs where 
a growth on the edge of one cord divides the 
glottis into two unequal portions, and conse- 
quently two notes of different pitch are heard 
together. 

Dyspnoea is present in about one-third of all 
cases, and is most common in multiple papillo- 
mata and in large growths such as lipomata. 

Dysphagia is very rare, and only occurs in 
large growths at the entrance to the larynx. 

A feeling of something obstructing the larjoix, 
and giving rise to a frequent desire to clear the 
throat, is not unusual, but cough is a rare 
symptom. At times, however, it is severe and 
paroxysmal, when the growth has a long pedicle 
which allows of its free movement. 

In a unique case, reported by Sommerbrodt, 
severe epileptic seizures, which had resisted all 
treatment, were cured by the removal of a large 
fibroma. 

There is never any pain complained of in 
simple growths, and the general health is 
unaffected, except in cases of severe cough or 
dyspnoea. 

Diagnosis. — Though we may suspect the 
presence of a laryngeal growth from the symp- 
toms, the only certain method of diagnosis is 
by a laryngoscopic examination. As a rule this 
will not only reveal the presence of a growth, 
but also enable us at once to determine its 
character. 

Only the very inexperienced will mistake the 
excrescences around a tubercular or syphilitic 
ulcer for a new growth. The warty growth in 
the inter-arytenoid space, so common in laryngeal 
phthisis, can hardly be mistaken for papilloma, 
as in this situation papillomata are practically 
never found. At the anterior commissure, how- 
ever, I have known a tubercular tumour to be 
indistinguishable from a simple growth, till the 
microscope revealed its true nature. Such 
cases, however, are rare ; but a difficulty will 
more frequently arise in distinguishing a simple 
from a malignant papilloma at an early stage. 
The importance of this subject demands a fuller 
statement, and attention to the following points 
will assist us in making a diagnosis : — 

1. Age of patient. — Simple growths rarely 
originate after fifty years of age, therefore the 
presumption is strongly in favour of malignancy, 
if the growth is recent in a patient over that 
age. Under forty, malignant disease of the 
larynx is exceedingly rare. 



350 


LARYNX, BENIGN GROWTHS OF 


2. Situation of the growth. — Simple growths, 
except multiple papillomata, are confined to 
the anterior two-thirds of the vocal cords in 
the vast majority of cases, and practically never 
occur in the inter-arytenoid region. A single 
growth on the aryepiglottic folds, epiglottis, or 
neighbourhood of the vocal processes, especially 
in patients over forty-five, is strongly suspicious 
of malignant disease. 

3. Simple growths appear to grow out of, 
malignant growths to invtide, the parts in which 
they are situated. — This is a sign of great value 
to the practised eye. 

4. A malignant growth has generally an 
inflamed base, or the whole cord on which it 
is situated may be hyper^emic. 

5. Any interference with movement of the 
cord on which the growth is situated, not due 
to purely mechanical causes, will be strongly 
presumptive of malignancy. 

6. The tendency to ulceration of malignant 
growths, even at an early stage, will often settle 
the diagnosis. 

Course and Prognosis. — The natural history 
of a simple laryngeal growth will depend princi- 
pally on its character. Fibromata, after attain- 
ing a certain size, generally remain stationary 
for years, though very rarely they continue to 
grow till they come to obstruct the breathing. 
Papillomata may be divided into two kinds : 
in the one there does not appear to be any 
tendency to rapid growth, even when multiple ; 
in the other they appear to have almost a 
malignant character, recur rapidly when re- 
moved, and spread dowm the trachea, to the 
edges of the tracheotomy wound, and along 
the cicatrix left after a thyrotomy. The latter 
form is mostly seen in young children, the 
former in adults. 

From the small number of cases of papilloma 
seen between the ages of ten and twenty, I am 
of opinion that in the larynx as elsewhere, 
these growths tend to disappear at puberty, 
and this view has been confirmed by my own 
observations as well as by others. That they 
may also remain from childhood throughout 
adult life is shown by a case which I saw some 
years ago. A gentleman, aged sixty-three, had 
lost his voice at the age of ten after an attack 
of measles. He had gone through life practi- 
cally voiceless, and without ever having his 
larynx examined. I removed a large number 
of papillomata from the edges of the cords 
and anterior commissure, which have shown 
no tendency to recur. 

Papillomata have been noticed in a few in- 
stances to disappear after attacks of acute infec- 
tious disease, and many times after tracheotomy. 
Laryngeal growths have also been coughed up, 
or have sloughed off through the pedicle be- 
coming twisted. On one occasion a lady, from 
whom I removed a large fibroma growing from 
the ventricle, brought me a similar growth 


which she had coughed up four years previously, 
and had preserved in spirit. 

The only danger to life arises from the 
sudden onset of asphyxia, and although this 
can generally be prevented by a timely tracheo- 
tomy, I know of several cases among the 
children of the poor where death has resulted 
from suftbeation. 

As to restoration of voice, prognosis is very 
good on the whole ; but in multiple papilloma, 
and in growths with broad attachments, the 
voice is not likely to regain its full range and 
purity. In the case of singers and other pro- 
fessional voice-users, the prognosis should be 
very guarded, if the growth springs from the 
cords, or if there is much catarrhal thickening. 

As regards recurrence, it is only to be feared 
in papilloma. A fibroma, once thoroughly re- 
moved, does not recur, and the same is true of 
other simple growths. Papilloma, however, 
may even recur after the larynx has been free 
for years. The question of the malignant 
degeneration of benign growths has been finally 
settled by the collective investigation instituted 
by Semon. That such a transformation may 
occur is possible, but it is an event of the 
greatest rarity, and one which is in no way 
influenced by intralaryngeal treatment. 

Treatment. — It may be regarded as certain 
that no internal treatment has any influence on 
the progress of laryngeal neoplasms, though 
arsenic has been said to have a specific influence 
on papillomata. Cases have been recorded of 
growths disappearing under the use of astringent 
or alkaline sprays. These were no doubt purely 
inflammatory products, and vocal rest may have 
had as much to do with the result as the local 
application. An exceptional case is that re- 
ported by Delavan, in which a large papilloma 
disappeared completely under the prolonged use 
of a spray of absolute alcohol. 

Except in the case of “ singers^ nodule,” which 
is often cured by prolonged rest of the voice, we 
may say that practically all laryngeal growths 
require operative treatment for their removal. 
In a small number of cases, however, the growth 
may be left alone, either because it produces 
no symptoms, or because the symptoms are so 
trifling that the patient is unwilling to submit 
to operation. Examples of this sort which have 
come under my notice have been epiglottic cysts, 
and small fibromata of the vocal cords. 

The introduction of cocaine has done much 
to simplify all intralaryngeal operations, and 
to shorten, or do away with the need for, the 
preliminary training of the patient. It has, 
however, by no means removed all difficulties, 
or made it safe for any but those who have 
undergone prolonged training of eye and hand, 
to undertake these operations. 

A great variety of instruments — forceps, 
knives, curettes, guillotines, and snares — have 
been employed in the removal of laryngeal 



LARYNX, BENIGN GROWTHS OF 


351 


growths ; and while the choice of instrument 
will partly depend on the situation, size, and 
nature of the growth to be removed, the 
individual preference of the operator is probably 
the most important factor. It is unnecessary 
to describe in detail all these instruments ; but 
we may state that two, a cutting forceps and a 
snare, will be found sufficient for all purposes. 
In fact, we might almost say that the former 
alone is sufficient, as the chief merit of the 
snare is that with it one can scarcely do any 
harm. It is occasionally of use, however, in 
the difficult growths at the anterior commissure. 

I have never seen the advantage of a large and 
powerful forceps, such as that of Mackenzie, 
though it has always been the favourite instru- 
ment in this country ; and the right-angled 
curve, which he adopted in order to avoid 
touching the epiglottis, is no longer recpiired 
with cocaine anajsthesia. 

The delicate, catheter-curved instruments, 
such as the forceps of Schroetter or J urasz, or 
the double curette of Krause, permit of all 
manipulations being completely controlled by 
the eye, and can be used to raise the epiglottis 
so as to get at growths in the anterior com- 
missure. Another advantage of Schroetter^s 
forceps is that, being made of soft metal, the 
curve can be altered so as to make the instru- 
ment suitable for growths in any part of the 
larynx. Whatever forceps be used, the blades 
should be well sharpened, so that the growth 
is cut off and not torn away. The so-called 
“safety forceps” of Dundas Grant has been 
highly spoken of for growths on the edges 
of the cords, and I know of no objection to 
this instrument beyond its name. “ Safety ” 
must lie in the trained hand and eye of the 
operator, and not in the instrument he employs. 
Though caustics are no longer employed for the 
destruction of growths, the galvano-cautery has 
still its advocates. In the case of angiomata, 
or other highly vascular tumours where bleeding 
is feared, it may be a serviceable instrument, 
but there is always a risk of doing permanent 
injury to the voice when it is used on a vocal 
cord. 

The multiple papillomata of young children 
present special difficulties in the way of treat- 
ment. That thyrotomy would prove the best 
method of dealing with many of them there is 
little doubt, if wo knew how to prevent recur- 
rence. Till we can do this I think that, on the 
whole, Semon’s advice is the best : to perform 
a tracheotomy as soon as it becomes necessary, 
and then to wait till the child is old enough to 
permit of intralaryngeal treatment. In a very 
small proportion of cases the growths may 
disappear spontaneously after the larynx has 
been put at rest by the tracheotomy. This 
plan of waiting, however, is not always so suc- 
cessful as one could wish, and more than once 
I have advised thyrotomy, as the health of the 


child has suffered while wearing a cannula, or 
frequent attacks of bronchitis or broncho-pneu- 
monia have become a source of danger. Two 
methods of operating which have been intro- 
duced in recent years promise to bo of value in 
these difficult cases. One is the method of 
Scanes Spicer for operating under chloroform 
ansesthesia, combined with the local application 
of cocaine to arrest the secretions of the larynx 
and pharynx ; the other is the direct method of 
Kirstein. Both have been successfully adopted 
in a few cases, and will no doubt at times enable 
us to avoid a tracheotomy. 

Apart from cases of multiple papillomata in 
children, external operation will scarcely ever bo 
necessary in the treatment of benign growths. 
The rule is that “ an external operation in a 
case of a benign growth of the larynx is only 
indicated when an experienced laryngologist 
has failed to remove the neoplasm per vias 
7uiturales” The number of cases coming under 
this category will be exceedingly small, and is 
practically confined to sessile subglottic growths 
of great rarity. 

Sub-hyoid laryngotomy has been employed in 
a few cases for the removal of large growths 
situated at the entrance to the larynx. In the 
case of simple growths this operation is never 
called for, as removal through the mouth is 
always possible, either with or without a pre- 
liminary tracheotomy. 

To prevent the recurrence of papillomata 
many applications have been tried. Nitrate of 
silver, chromic acid, the electric and thermo- 
cautery, have all proved unavailing. Pure 
lactic acid, as recommended by Schmidt, has 
been of most value in my experience. 
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Definition and Introductory Remarks. — The 
term malignant disease of the larynx comprises 
the two affections known otherwise as carcinoma 
and sarcoma of the larynx. Both are rare, 
sarcoma even much more so than carcinoma. 
According to GurlPs large statistics, laryngeal 
cancer amounts to 0*5 per cent of cancer in 
general, and the proportion of sarcoma to 
carcinoma is as 1 to 11-12. In spite of the 
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rarity of the disease, however, it is of the 
greatest importance that the general practi- 
tioner, to whom this class of patients almost 
always applies at first, should be well acquainted 
with the early symptoms. It will be shown 
that, if recognised in the initial stages, a much 
larger proportion of cases of malignant disease 
of the larynx can be radically and lastingly 
cured than is at present considered possible, 
whilst if its recognition should be much 
delayed, owing to the erroneous notions which, 
unfortunately, still very generally prevail with 
regard to the early symptoms of the disease, 
the patient’s chances are becoming much worse, 
or are even entirely lost. 

The description of both carcinoma and 
sarcoma of the larynx may well be combined, 
inasmuch as, with regard to the symptoma- 
tology, diagnosis, prognosis, and treatment, 
the two forms of malignant growths run so 
very similar a course that to describe them 
separately would entail useless repetitions. 

From the practical point of view, however, 
it is desirable to adopt the late Professor 
Krishaber’s terminology, and to distinguish 
between “ intrinsic and extrinsic carcinoma.” 

The former variety comprises cancers arising 
from the interior proper of the larynx, i,e, from 
the vocal cords, ventricular bands, ventricles 
of Morgagni, and the subglottic cavity. 
Extrinsic carcinomas grow from the epiglottis, 
the aryteno-epiglottic folds, the inter-arytenoid 
fold, and the posterior surface of the cricoid 
cartilage. Sarcoma of the larynx much more 
frequently belongs to the intrinsic than to the 
extrinsic variety. 

EtioTjOGY. — The origin of malignant disease 
of the larynx is as little known as that of 
malignant disease in general. It is still quite 
uncertain whether the affection be due to a 
microbic invasion or to a developmental error. 
A few facts, however, of great practical import- 
ance are known with regard to the natural 
history of the disease. 

First of all, the affection is almost always 
primary, i.e. it either arises in the larynx itself 
or reaches that organ by direct contiguity; 
metatastic or secondary cancer and sarcoma 
of the larynx, if occurring at all, are extremely 
rare. 

On the other hand, primary cancer of the 
larynx has little or no tendency to secondarily 
affect the internal organs or distant parts of 
the body. But there is that great and, from 
a practical point of view, most important 
difference between intrinsic and extrinsic cancer 
of the larynx that, in the former, the lymphatic 
glands of the neck are only affected very late 
in the progress of the disease, and sometimes 
not at all, whilst in the extrinsic form these 
glands become implicated to a large extent 
and, as a rule, at a very early period. Sarcoma 
of the larynx, as a rule, shows equally little 


tendency to affect the lymphatic glands of the 
neck and the internal organs of the body. 

Secondly, the male sex is undoubtedly much 
more prone to cancer of the larynx than the 
female. In my own experience the proportion 
is about three to one, and this, I believe, agrees 
with the general experience. At the same time 
it is extremely curious that whilst among my 
male patients one-fourth only of the total 
number suffered from purely extrinsic malignant 
disease, considerably the greater half of my 
female patients were affected with this much 
more intractable form of the fell disease, the 
new growth usually starting from the posterior 
surface of the cricoid cartilage. The causes of 
these differences are quite obscure ; the facts, 
however, can be vouched for. 

Thirdly, the overwhelming proportion of all 
cases of malignant disease coming under 
observation is formed by the thirty years of 
life between 40 and 70 ; and of these thirty 
years, again, the decade between 50 and 60 
takes up by far the largest individual pro- 
portion. Neither younger nor greater age, 
however, is spared by the scourge ; I have 
myself seen and described three cases in which 
the age of the patient was 80 or more, and 
several in which the age was between 20 and 
40. My youngest patient was 27 years old, 
and recently, by a curious coincidence, I have 
within three weeks seen three patients afflicted 
with laryngeal cancer, whose ages were between 
30 and 35. Even younger patients suffering 
from laryngeal cancer have been seen by other 
observers, and, in a very few cases, even children 
have been described as suffering from this 
terrible disease. 

Fourthly, occupation, heredity, and habits, 
according to my experience, have no influence 
whatever upon the production of the disease. 
It is met with in the upper classes just as 
frequently, if not more so, than in the lower ; 
the strong are, if anything, more frequently 
attacked than the w^eak ; smokers and people 
addicted to alcohol are not more liable to the 
affection than total abstainers ; people leading 
an active life are just as prone as those whose 
occupations are sedentary; and professional voice- 
users run no greater danger than silent people. 

Fifthly, the assertion that there was a special 
liability of benign laryngeal growths to undergo 
malignant degeneration, particularly after intra- 
laryngeal operation, has been shown by me 
on the basis of collective investigation, made 
amongst the leading laryngologists of the world, 
to have been totally unfounded. In 8216 cases 
of intralaryngeal operation, five cases only were 
reported in which such a transformation could 
be admitted as certain, i.e. 1 in 1645. In seven 
further cases the transformation, though not 
certain, was probable, and in another ten doubt- 
ful ; so that even if the probable and doubtful 
cases were admitted, in addition to the certain 
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ones, into the category of malignant degenera- 
tions of previously benign laryngeal growths, 
the proportion would be as 1 in 373, whilst if 
the “ certain ” and “ probable cases only were 
admitted, the proportion would be 1 in 685. 

Under any circumstances, there is not the 
least corroboration by actual facts of the asser- 
tion that there existed a special liability of 
benign growths to undergo malignant degenera- 
tion after intralaryngeal operation, the less so 
as the collective investigation referred to has 
also shown that actually a larger number of 
spontaneous degenerations occurred in non- 
operated cases than post -operative degenera- 
tions, in cases which had been submitted to 
intralaryngeal operation. 

Pathology. — By far the greatest number of 
cases of laryngeal carcinoma belong to the 
squamous-celled variety (epithelioma) ; scirrhus 
and medullary cancer are infinitely rarer. In 
one isolated case I have observed columnar-celled 
carcinoma, and in one other case villous cancer. 
Spheroidal-celled or glandular-celled carcinoma 
(adeno-carcinoma) I have never seen, but the 
latter variety has been described by several 
observers. The enormous preponderance of 
epithelioma observed in my own cases is fully 
in accordance with general experience. 

Sarcoma occurs in both the round and spindle- 
celled varieties, and additionally in combination 
with other forms of growths, as fibro-sarcoma, 
myxo-sarcoma, and very rarely lympho-sarcoma. 
The histological characteristics of malignant 
growths in the larynx in no way differ from 
those of analogous tumours in other parts of 
the body. 

Symptoms. — The symptoms of malignant 
disease of the larynx, including both carcinoma 
and sarcoma, in their early stages vary very 
greatly according to the primary localisation of 
the growth. The still almost universal notion, 
viz., that constitutional and grave local symp- 
toms necessarily accompany cancer or sarcoma 
of the larynx from their very onset, is absolutely 
wrong, so far as the more frequent variety, the 
intrinsic, is concerned, and the sooner this fact 
becomes generally admitted the better for the 
sufferers, and their chances of being saved. 

In the intrinsic variety the initial symptoms 
are very trivial. If the growth starts from one 
of the vocal cords, or their anterior commissure, 
the first, and, for a long time, the only symptom 
is hoarseness. I have known a good many cases 
in which simple huskiness or hoarseness of the 
voice, unattended by pain or any other local or con- 
stitutional symptom, remained for a year, or even 
more, the only symptom of the grave affection. 
It should, therefore, be an invariable rule for 
every general practitioner to carefully examine, 
or have examined by an expert, the larynx of 
any middle-aged patient who, for any length of 
time, has been suffering from obstinate hoarse- 
ness, even if there be no other symptoms of any 
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kind. The hoarseness in such cases develops 
gradually, in proportion to the increase of the 
growth, and finally ends in complete or almost 
complete aphonia. Should, meanwhile, the 
glottic space have been considerably encroached 
upon by the new growth, difficulty of breathing, 
usually steadily increasing, but, in a few rare 
cases, occasionally intensified by violent spas- 
modic attacks, makes its appearance, and if 
the disease be allowed to progress without 
hindrance, usually becomes so severe as to 
necessitate the performance of tracheotomy. 

Sometimes, however, even when the stage of 
complete aphonia and considerable dyspnoea has 
been reached, a temporary fallacious improve- 
ment takes place, owing to peripheral breakdown 
of the neoplasm. In such cases temporarily 
free respiration and almost normal voice may 
be for a short time restored, and the patient 
and his friends may hope that an erroneous 
diagnosis had been arrived at. Several such 
cases are within my own cognisance. Soon, 
however, the growth manifests fresh activity, 
and the old symptoms return with increased 
severity. 

When once the stage of ulceration has been 
reached, and not rarely even long before that 
time, there is much increased production of 
phlegm, usually frothy in character. Later on 
the expectoration is sometimes blood-stained, and 
occasionally little hemorrhages occur. At this 
period the breath also often becomes foetid, but 
even at that time no deterioration of the general 
health need have occurred, and there may be no 
pain, no difiBculty in swallowing, and no enlarge- 
ment of the cervical glands. It is perhaps here 
the place for the observation that the signifi- 
cance of pain in malignant disease has, accord- 
ing to my own experience — which in this class of 
cases is exceptionally large — been greatly over- 
stated. In a number of close upon two hundred 
cases of this kind which I have seen, I hardly 
remember a single one in which pain played the 
predominant r61e ; often enough it was either 
quite insignificant, or even completely absent till 
the patient^s death, although it must not be 
denied that in a few cases it was described as an 
early symptom. 

Should the new growth be allowed to extend 
and to transgress the confines of the larynx 
proper, the cervical lymphatic glands, as a rule, 
become enlarged and form smaller or larger 
clusters of hard masses, which vary in their 
mobility, and not rarely ultimately become 
fixed to the neighbouring parts. Should the 
oesophagus be affected, dysphagia becomes a 
prominent feature. Should the disease extend 
to the deeper structures and involve the 
cartilaginous framework, perceptible broadening 
of the larynx will be perceived, and later on 
symptoms of perichondritis may occur, which 
in some cases so entirely overshadow the 
original disease that the latter can only be 
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diagnosed with the greatest difficulty or even 
not at all. 

Finally, when the new growth has found its 
way, either through the thyro-hyoid membrane 
or through destruction of the laryngeal car- 
tilages themselves, into the soft parts surround- 
ing the larynx, smart haemorrhages may be 
caused by invasion of the blood-vessels ; violent 
neuralgia or motor paralysis may be due to 
invasion of the nerves of the neck ; and finally, 
the external integument may be broken through, 
and the new growth appear externally as a 
fungating irregular tumour, which alternates 
between breaking down and luxuriantly sprout- 
ing, and is often covered with ichorous pus. In 
more than one case in which tracheotomy had 
been performed, I have seen that the tracheal 
wound, having been invaded by the new growth, 
was gradually enlarged by ever-recurring break- 
down of cancerous vegetations, occupying its 
borders, until finally the tracheal cannula was 
lying in a huge cavity formed by the remnants 
of the larynx and the upper part of the trachea, 
which had been almost entirely destroyed by 
the progress of the disease. In such cases, 
occasionally, almost the whole or, at any rate, 
the greater part of the cartilaginous framework 
is expectorated during life in smaller or larger 
necrosed fragments. 

The final stages both of the intrinsic and 
the extrinsic variety, if the disease has been 
allowed to take its natural course, are usually 
those of general cachexia. In some cases the 
haemorrhages towards the end get more frequent 
and abundant, and the patient sinks from sheer 
exhaustion ; in other cases in which the 
cesophagus has become involved, increasing 
dysphagia hastens the fatal end. Not rarely 
fistulous communications are being established 
between the air- and food-passages, and the 
termination is often brought about by septic 
pneumonia, which is set iip by the entry of 
particles of food into the air-passages, or by the 
secretion from the ulcerated surfaces. 

The duration of the disease enormously varies 
in different cases. The longest case I have 
seen extended, between the appearance of a 
small nodule on the anterior part of the right 
vocal cord and the end of life, to just four and 
a half years. It is, however, very rare that 
patients survive more than three years after 
the commencement of the disease, and often the 
total duration, if the disease be allowed to 
proceed without let or hindrance, is no more 
than from one to two years. 

The initial stages of intrinsic malignant 
disease of the larynx are, of course, somewhat 
different, if not the vocal cords themselves, but 
some other part of the interior of the larynx, 
such as the ventricular bands or the subglottic 
cavity, should be the original seat of the mis- 
chief. In such cases for some considerable time 
no subjective symptoms may be produced at all ; 


the onset of such would arise when either the 
space for respiration is encroached upon or the 
action of the vocal cords interfered with. In 
such cases the growth may have attained con- 
siderable dimensions previous to causing any 
symptoms. The further development of the 
subjective symptoms will in such cases, of 
course, be similar to the events sketched as 
characterising the later stages of malignant 
disease of the vocal cords. 

The extrinsic variety, as a rule, draws the 
attention of the patient and of his medical 
adviser at a much earlier time to the existence 
of grave mischief than the intrinsic. When the 
new growth is situated on the posterior surface 
of the cricoid plate, difficulty, and sometimes 
pain in swallowing, together with secretion of 
at first purely frothy, later on sometimes 
slightly blood-stained phlegm, are the first 
signs of the disease. Soon in most cases enlarge- 
ment of the cervical lymphatic glands, at first 
under the angle of the jaw, later on along the 
whole root of the neck, becomes noticeable. 
This enlargement, according to the situation of 
the new growth, is developed sometimes on 
one, sometimes on both sides. Occasionally it 
attains such considerable dimensions already in 
early stages, when the internal disease does not 
yet cause any troublesome symptoms, that the 
original focus may be quite overlooked and the 
glandular disease supposed to be primary. 
Several such instances have come under my 
own notice. As the growth in the variety now 
under consideration increases in size and covers 
almost the whole plate of the cricoid cartilage, 
not only does dysphagia increase, but also, 
owing to the mechanical destruction of the 
muscular substance of the abductors of the 
vocal cords (the posterior crico- arytenoid 
muscles), myopathic paralysis of these muscles 
and gradually increasing narrowing of the 
glottis supervene, which often enough require 
early tracheotomy. This class of cases is, owing 
to these circumstances, perhaps the most cruel 
variety of malignant disease of the larynx, the 
poor patient hovering between starvation and 
suffocation. In still later stages symptoms of 
perichondritis develop, and the final course is 
similar to that of the intrinsic variety. 

In cases in which the epiglottis is the primary 
seat of the mischief, at first often simply some 
difficulty and pain in swallowing and change in 
the timbre of the voice are noticed, the latter 
assuming a curiously “ throaty ” thick character 
as the epiglottis is changed into a large tumour. 
The further progress depends upon the direction 
in which the new growth progresses. Usually 
it affects the root of the tongue and the lateral 
walls of the pharynx and the oesophagus, when 
dysphagia will, of course, materially increase. 
Sometimes it descends into the larynx and 
causes respiratory difficulties in addition to 
hoarseness and loss of voice. In a third variety 
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it extends in both directions, when, of course, 
all the symptoms named will make their appear- 
ance in combination. In this variety, too, the 
implication of the cervical lymphatic glands 
may occur at so early a period that no suspicion 
is entertained of the existence of the internal 
disease, and the glandular tumour is considered 
to be primary. 

In very rare cases a malignant tumour, 
particularly when starting from the aryteno- 
epiglottidean fold, may be at first pedunculated, 
when the symptoms, of course, would vary 
according to whether it falls into the larynx 
or rests in the pyriform sinus, causing vocal 
disturbances and dyspnma at one, and incon- 
venience in deglutition at another time. 

Finally, that extremely rare variety must be 
mentioned in which, from the very first, the 
symptoms are so much those of perichondritis 
(pain, difficulty in swallowing, vocal changes, 
febrility, etc.) that the existence of malignant 
disease is hardly taken into consideration at all. 
I have quite recently seen a case of that kind, 
in which the diagnosis of tuberculous perichon- 
dritis had been made, and in which my diagnosis 
of malignant disease was received rather in- 
credulously. The further progress of the case, 
however, fully established its correctness. 

Diagnosis. — The diagnosis of malignant 
disease of the larynx in its earliest stages often 
is very difficult, inasmuch as its appearances 
at its very onset are so protean that it may 
easily be mistaken for various other affections, 
the differential diagnosis from which will be 
treated later on. 

The very earliest sign, as a rule, is simple 
congestion of the parts, which afterwards become 
tumefied. This, of course, will be most manifest 
if the disease starts from one of the vocal cords, 
and the unilateral character of the congestion 
will at once draw the attention of the experienced 
observer to the probability of impending graver 
mischief. 

In other cases the disease, from the first, 
begins in the form of a diffuse tumefaction. 
This tumefaction may occupy any part of the 
larynx, but its seats of predilection are dis- 
tinctly the vocal cords, and after them the 
ventricular bands. In its further progress it 
may take either the form of a general infiltra- 
tion of the affected parts, in which all the 
preformed parts attacked completely perish, or 
it may form a more definite tumour, appearing 
as a rule as a somewhat globular, irregular, 
nodulated, sessile mass, the colour of which 
may be either that of the surrounding mucous 
membrane, or somewhat more pale or more 
dusky-looking than the latter. Neither of the 
two categories just described, as a rule, offers 
much difficulty in diagnosis when the new 
growth has attained a certain size. Occasion- 
ally, however, particularly in cases of general 
tumefaction, matters are not so easy, and 


mistakes may be committed even by the most 
experienced observer. (See further on the dif- 
ferential diagnosis between malignant disease, 
syphilis, and tuberculosis.) 

The really difficult cases, however, are those 
in which cancer or sarcoma of the larynx make 
their appearance in the form of an apparently 
innocent new growth. Malignant disease often 
enough shows itself first either in the form of 
a somewhat nondescript tumour, or even com- 
pletely simulates the appearance of a papilloma 
or a fibroma. The similarity becomes even more 
striking if, as in rare instances, the malignant 
new growth is pedunculated. Should, as in a 
unique case observed by me, the papillomatous 
appearance of a small epithelioma be addition- 
ally concealed by a large blood-clot, which had 
formed round the papillomatous excrescences, 
the new growth may be taken — ^as, indeed, it 
was in this case by several competent observers 
— for an angioma. 

Whilst the difficulties in this class of cases 
are sometimes undoubtedly very great, yet 
there are certain points which will help us in 
establishing the differential diagnosis between 
benign and malignant growths of the larynx. 

First of all the age of the patient comes into 
question. Although benign growths of the 
larynx may arise at any time of life — in fact, 
from intra-uterine existence up to the age of 
eighty or more — yet the earlier half of life up 
to the age of forty certainly is much more 
prone to such growths than the later. On the 
other hand, as already stated, malignant growths, 
though in rare cases they may arise at an early 
period of life, are infinitely more frequent from 
the age of forty upwards. Thus a growth, 
otherwise innocent-looking enough, the history 
of which shows that it had arisen after the 
fortieth year, is a prim'i suspicious. 

Secondly, a malignant new growth, even in 
its early stages, is often, though not always, 
surrounded b^y a zone of circumscribed dusky 
hypereemia, which, particularly when the growth, 
occupies the middle part of the vocal cord, is 
in striking contrast to the brilliant white colour 
of the anterior and posterior ends of the cord. 
It must, however, be emphasised that this 
hyperjemia is not always present, and that its 
absence does not exclude malignancy. 

Thirdly, with regard to the differential 
diagnosis of malignant neoplasms from indi- 
vidual forms of new growths, this is to be 
said : a laryngeal cancer may at first look en- 
tirely like a papilloma, but a benign papilloma 
shows a decided tendency to localise itself on 
the anterior parts of the vocal cords, and it is 
therefore a priori suspicious if a papillomatous 
growth, particularly in a person advanced in 
years, should be met with on the posterior parts 
of the vocal cords, or, worse still, in the inter- 
arytenoid fold, where benign growths are hardly 
ever found. 
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The same applies to apparently innocent 
papillomata situated on the epiglottis, or on 
the ary teno - epiglottidean folds. Again, the 
experienced observer will at once think of the 
possibility of malignancy if he finds that the 
individual projections of an otherwise apparently 
simple papilloma are pointed instead of rounded^ 
as those of an ordinary papilloma are ; and this 
suspicion will be increased if the colour of the 
new growth is snowy white instead of pinkish, 
as usual with laryngeal papillomata. In some 
such cases the growth looks like a miniature 
snow-covered meadow. Needless to say, the 
suspicion will be increased if several of the 
suspect features so far mentioned are met with 
simultaneously, i,e. if a snowy meadow such 
as just described is seen to occupy a position 
unusual for ordinary papillomata — such as, for 
instance, the aryteno-epiglottidean fold — in the 
larynx of an elderly person. -Further, one’s 
attention ought to be roused if one finds a sort 
of papillomatous fringe occupying almost the 
entire length of one vocal cord, whilst the other 
one is perfectly free. 

A sign of grave diagnostic importance is 
impairment of the mobility of the vocal cord 
from which the new growth springs. The value 
of this sign, to which I was the first to draw 
attention, has been repeatedly decried, and my 
utterances on the subject have been curiously 
misunderstood by some Continental authors. I 
wish, therefore, to declare as plainly as possible 
that I neither believe such impairment of mobility 
to be present in every case of early malignant 
disease of the vocal cords, nor that its absence 
in any way militates against the disease being 
malignant. All I contend is, that if in the case 
of a doubtful growth springing from a vocal 
cord — and not only when the growth is situated 
near the crico-arytenoid articulation, but even in 
the anterior part of the vocal cord — an impair- 
ment of mobility, i.e. some sluggishness of the 
movements of the affected cord, is observed, this 
is a most valuable sign, pointing to the malig- 
nant nature of the affection. This impairment 
of mobility is, of course, due to the infiltrating 
character of the new growth, as against the 
mere surface-excrescence formed by a benign 
neoplasm. It need, of course, not be present 
if the malignant new growth should itself be 
more a superficial one — as, for instance, seen 
in rodent ulcer — or if it should not yet have 
deeply penetrated into the tissues but if it be 
present, I have so often found it a sign of great 
value for the early diagnosis of laryngeal malig- 
nant disease that no amount of contradiction 
will shake my conviction. 

It goes, however, without saying that this 
applies only to cases in which malignant disease 
appears at first in the form of a distinct tumour ; 
should it take from its onset the form of a 
general infiltration and tumefaction, the question 
of mobility of the vocal cord cannot be utilised 


for a differential diagnosis, inasmuch as a 
syphilitic or tuberculous infiltration or a peri- 
chondritic process or similar causes may also 
lead to impairment of the mobility of the vocal 
cords, indistinguishable from that produced by 
malignant infiltrating disease. 

Only in very rare instances, and only in the 
early stages, will there be any danger of mis- 
taking a malignant new growth for a fibroma. 
Some doubt may occur when a red semiglobular 
sessile tumour makes its appearance on the 
vocal cord of a middle-aged person. But whilst 
in fibroma the semiglobular form is throughout 
maintained, and no impairment of mobility of 
the cord nor any ulceration of the tumour itself 
occurs, even when the growth has attained a 
very considerable size, in the further progress 
of malignant disease the tumour becomes 
mammillated, loses its semiglobular form, be- 
comes ulcerated, and interferes with the free 
mobility of the cord itself. In one of my 
cases, even after microscopic examination of 
the removed tumour the diagnosis remained 
doubtful between fibro-sarcoma and soft con- 
tinuous fibroma. 

I am not aware that there is much danger of 
mistaking malignant disease of the larynx for 
any other form of benign laryngeal neoplasms, 
my own case, in which a suspected angioma 
turned out to be an epithelioma, having so 
far remained unique. 

It need hardly bo said that in all cases in 
which the clinical examination alone does not 
suffice to establish the diagnosis, the aid of 
the microscope, if possible, should be in- 
voked. That is to say, a fragment of the 
growth should be intralaryngeally removed, 
and subjected to searching microscopical examina- 
tion. No conclusion ought to be drawn from 
a single slide, unless the appearances are ab- 
solutely characteristic of squamous-celled carci- 
noma. The fragment removed should be 
examined throughout, and some of the cuts 
should, if possible, be carried rectangularly to 
one another, so as to diminish the possibility 
of mistakes. With all that, it ought to be 
remembered that growths are not necessarily 
homogeneous in their structure, that the peri- 
pheral parts may contain no characteristic 
elements, and that the more or less fortuitous 
character of intralaryngeal removal gives no 
guarantee that really characteristic portions 
have been reached by the laryngeal forceps 
with which the removal had been carried out. 

Matters therefore stand thus : should the 
microscopic examination definitely establish 
the histological characteristics of a malignant 
new growth, well and good ; the diagnosis is 
settled. Should, however, the microscopical 
evidence be simply negative, the inverse con- 
clusion, viz., that the growth was not malignant, 
is absolutely unpermissible, and the clinical 
observer must continue to watch the progress 
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of the suspected growth as anxiously as he had 
done before the microscopical examination was 
made. He has no right to throw the responsi- 
bility for an erroneous diagnosis upon the 
microscopist, and must, if needs be, have the 
courage of his own opinions, and proceed to 
radical operative interference even in the face 
of negative microscopic evidence. Needless to 
say, the aid of the microscope is only available 
if there be a projection sufficiently large to be 
intralaryngeally removed. Often enough, in 
cases of general infiltration, this is not possible. 

Having attained a certain size, which some- 
times may be so considerable that they 
practically fill the entire larynx, malignant 
new growths, whether originally appearing in 
the form of a definite neoplasm or of a more 
general infiltration, begin to break down in 
parts whilst they extend in the periphery. The 
time within which this breakdown begins to 
occur immensely varies in individual cases. 
In most it will become apparent within a few 
months from the onset of the disease ; in others, 
however, and I have seen several such cases, 
the growth, having attained a certain size, 
remained apparently stationary for a much 
longer time, the maximum I remember being 
a year and a half, before ulceration occurred. 
From that period onwards the laryngoscopic 
aspect usually is that of an irregular ulcerating 
tumefaction, covered in part with greyish muco- 
pus, whilst in other parts reddish fungating 
granulations may be seen to be springing up 
one day, and to have practically disappeared 
the next. In still more advanced stages, and 
particularly when the perichondrium has be- 
come involved, there is often a very consider- 
able amount of acute cedema to be seen round 
the new growth, and this oedema may not very 
rarely completely obscure the original disease. 
Often enough, between all these changes, it is 
extremely difficult, if not impossible, to recognise 
the preformed parts of the larynx. 

It will have been seen from the foregoing 
description that no uniform picture must be 
expected in these cases ; practically every case 
shows some individual differences. 

When once the disease has advanced to that 
stage in which practically the whole larynx 
has become involved, and changed into a partly 
ulcerating, partly luxuriantly proliferating 
tumefaction, whilst at the same time the 
glands underneath one or both jaws form very 
large, very hard, or even externally ulcerat- 
ing masses, there can be, as a rule, not 
much difficulty about the differential diagnosis 
of malignant disease from other laryngeal 
affections. 

In the earlier stages, however, these difficulties 
sometimes are very considerable, and indeed 
so great that even the most experienced 
observers are not exempted from occasional 
diagnostic errors. Apart from benign neo- 


plasms, the differential diagnosis from which 
has already been dealt with, the affections with 
which malignant disease of the larynx is most 
likely to be confounded are chronic laryngitis, 
syphilis, tuberculosis, lupus, perichondritis, 
pachydermia, laryngis, and paralysis. 

The differential diagnosis from chronic 
laryngitis comes, of course, into question only 
in the early stages of malignant disease, and 
is as a rule facilitated (as already mentioned) 
by the fact that the congestion preceding actual 
tumefaction in malignant disease is limlateral. 
Thus, if a vocal cord should be the primary 
seat of the disease, the much congested colour 
of the affected cord strikingly contrasts with 
the normally white one of the other. At least 
one case, however, has come under my notice 
in which, after a preliminary stage of apparently 
simple /bilateral congestion of the vocal cords, 
malignant disease of the larynx developed. 
In that case unusual complications occurred, 
inasmuch as, trusting to the non-dangerous 
character of what appeared to be simple chronic 
catarrh of the larynx, no objection had been 
medically raised to the patient’s insuring his 
life for a large sum shortly before the real 
character of the disease declared itself. The 
possibility, remote though it be, of malignancy 
ought therefore to be kept in view, if an 
apparently simple chronic laryngitis, even 
though 6^lateral, does not yield to the usual 
remedies. 

With regard to syphilis the differential diag- 
nosis often offers very considerable difficulties. 
Of course, the previous history of the patient, 
the coexistence of other syphilitic lesions in 
other parts of the body, or the traces of old 
syphilitic disease in the forms of scars, etc., 
will help in the decision ; but none of these 
are absolutely to be relied upon, as malignant 
disease not rarely affects persons who have 
suffered from syphilis. Tertiary syphilis of the 
larynx manifests itself either by a distinct 
gummatous tumour, or by a more general gum- 
matous infiltration. The former, which, as a 
rule, is red or yellow, usually solitary, occasion- 
ally multiple, and surrounded by a zone of 
inflammation, as a rule breaks down very 
rapidly, often within a few days, whilst a malig- 
nant ulcer requires, as a rule, weeks for its 
development. When a gumma has broken 
down, a large, deep crateriform ulcer results ; 
whilst in a malignant ulcer tumefaction often 
remains round the ulcer, and fresh thickening 
appears in the periphery. The size of the 
carcinomatous ulcer usually is larger than that 
of a syphilitic, and when once the boundaries 
of the larynx have been transgressed by malig- 
nant disease, the infiltration of the cervical 
lymphatic glands as a rule is much more con- 
siderable than that observed in syphilis. All 
these signs, however, do not positively protect 
against occasional mistakes, and in a good many 
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cases the use of iodide of potassium will have 
to solve the doubt. It will, indeed, be found a 
good rule to begin in every case of malignant 
disease, whether there be any doubt as to the 
correctness of the diagnosis or not, with the 
administration of iodide of potassium in large 
doses for a week or a fortnights time. The 
initial dose ought to be 10 grains three times 
a day, and this may be pushed to 30 grains or 
even more three times daily. No conclusions 
as to the efficacy of that drug, however, must 
be drawn from a mere subjective improvement. 
Often enough, even in cases of cancer, iodide of 
potassium has a transitory beneficial influence 
by resorbing the (edema surrounding the actual 
growth, and the patient in such cases feels 
and swallows better, without the disease being 
actually arrested. It is only from the occur- 
rence of actual changes for the better in the 
patient’s larynx that a conclusion can be drawn 
as to the syphilitic, as against the malignant, 
nature of the ulcer. 

In the great majority of cases the differential 
diagnosis of malignant disease of the larynx 
from tuberculosis is much easier than that from 
syphilis. The general constitutional symptoms, 
the almost always concomitant pulmonary affec- 
tion, the patient’s age, the bacteriological ex- 
amination of the sputum, the characteristic 
pallor of the larynx, the pseudo-mdematoxis 
infiltration of the mucous membrane over the 
epiglottis and arytenoid cartilages; the slow 
development of the ulcers — their large number 
and generally small size ; the absence of con- 
siderable infiltration of the glands in the neck ; — 
all these signs will, in the great majority of 
cases, easily enough show the tuberculous nature 
of a laryngeal ulceration. 

Still there are some cases in which the differ- 
ential diagnosis is enormously difficult. Thus 
a case of my own, observed in a gentleman, 
aged over fifty, in which an ulcer surroundeci 
by (ndematous tissue occupied the posterior end 
of a vocal cord, whilst the rest of the larynx 
was perfectly normal, and the lungs quite free, 
offered such diagnostic difficulties that an 
exploratory thyrotomy had to be performed. 
Even after the larynx had been opened, the 
nature of the disease remained doubtful, and 
only the histological examination made by Mr. 
Shattock whilst the operation was proceeding 
revealed the tiiberculous nature of the mischief. 

In another case just now under observation, 
more than one-half of the epiglottis of a gentle- 
man, aged sixty-three, had been destroyed by 
ulceration, whilst the remaining portion was 
changed into a shapeless red tumefaction, 
covered with greyish muco-pus. From the 
sides of this, more ulceration extended towards 
both the arytenoid and epiglottic folds. There 
were no signs whatever, locally or constitution- 
ally, of tuberculosis in the case, and everything, 
except that there was no infiltration of the 


cervical lymphatic glands, seemed to be in 
favour of malignant disease. The probatory 
removal, however, of a piece of the stump of 
the epiglottis definitely established, by means of 
the microscope, the presence of giant cells, and 
of very characteristic tubercular tissue. The 
ulcerated portion was removed by sub-hyoid 
pharyngotomy by Mr. Victor Horsley, and the 
patient is now making an excellent recovery. 
Several cases are known in which the whole 
larynx was removed, and this by good and com- 
petent observers, under the mistaken impression 
that the disease was carcinomatous, whilst in 
reality the disease was tuberculous. Still, such 
cases are very rare, and in the majority of cases 
the differential diagnosis between malignant 
disease and tuberculosis seldom offers any serious 
difficulties. In connection with this subject it 
ought, however, to be borne in mind that 
undoubtedly occasionally laryngeal carcinoma 
coexists with pulmonary tuberculosis, so that 
even the discovery of bacilli in the sputum 
cannot be looked upon as an infallible test. 

Exceedingly rarely will there be any danger 
of mistaking cancer or sarcoma of the larynx 
for lupus, or vice versa. To begin with, primary 
lupus of the larynx is very rare, and almost 
always there are concomitant signs in the 
nose, pharynx, and on the external integument. 
Secondly, the particularly worm-eaten appear- 
ance of the lupoid ulcers is very different from 
the deep and destructive ulcer, combined with 
a proliferating tumefaction, which characterises 
the later stages of malignant disease of the 
larynx. Extirpation of a fragment and micro- 
scopical examination will, in doubtful cases, 
help to establish the diagnosis. 

As repeatedly stated in previous paragraphs, 
the differential diagnt^sis of malignant disease 
of the larynx, when appearing in the form of a 
general infiltration, from a perichondritis due to 
various causes, sometimes is very difficult ; and 
additionally, it must not be forgotten that in 
the later stages of malignant disease of the 
larynx perichondritis forms one of the most 
regular symptoms. 

It has also been already stated that in some 
cases the symptoms of perichondritis so entirely 
mask the original disease, that the differential 
diagnosis as to the causes of the perichondritis 
may become a matter of the greatest diffieulty, 
and sometimes altogether impossible. In some 
of these cases, nothing but prolonged observation 
after the failure of a course of iodide of potas- 
sium will settle the diagnosis ; a few cases have 
been described in which, not only during life, 
but even at the post-mortem examination, it 
was impossible to decide the actual nature of 
the case, and in which only the microscopical 
examination of the diseased organ finally settled 
the doubt. Under any circumstances the ob- 
server will do well, if he sees a case of otherwise 
inexplicable perichondritis of the larynx in a 
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grown-up person, with enormous tumefaction of 
the part, and oedematous swelling of the mucous 
membrane, to remember, amongst other possi- 
bilities, that he may have to do with cancer or 
sarcoma of the larynx. An exploratory thyro- 
tomy may help to settle the doubt; but this 
means is, of course, not one to be indiscrimi- 
nately recommended. 

Very considerable difficulties are sometimes 
experienced in making a differential diagnosis 
between Virchow’s pachydermia laryngis and 
malignant disease of the larynx, if the latter 
should start from the neighbourhood of the 
vocal process of the arytenoid cartilage. The 
laryngoscopic appearances of both diseases are 
sometimes extraordinarily similar to one another, 
and even the most experienced observer may, in 
cases in which the affection is unilateral, and 
the tumefaction at the posterior end of the 
vocal cord much developed, be very doubtful 
for a while as to what he has to deal with. 
Under these circumstances I have always found 
the question of the mobility of the affected cord 
a most valuable aid in the diagnosis. 

Pachydermia, in my experience, never causes, 
however much the tumefaction may be developed, 
impairment of the mobility, whilst malignant 
disease, when originating in that situation, 
usually leads from its neighbourhood to the 
crico-arytenoid articulation, to a distinct slug- 
gishness of the affected vocal cord, even if the 
tumour be still small. I am well aware that 
cases of pachydermia have been reported in 
which an impairment of the mobility of the 
affected vocal cord was stated to have been 
present ; but I have, in a rather large experience 
of that disease, never seen such a case, and can 
only recommend to look upon the question of 
the mobility of the affected vocal cord as a 
very valuable differential diagnostic sign. In 
later stages, i.e. when a second pachydermia 
has developed on the corresponding part of the 
opposite vocal process, and when its most promi- 
nent part fits into the cup gradually arising 
in the middle of the original pachydermia, the 
difficulty of a differential diagnosis is but small ; 
but it ought not to be left altogether out of 
consideration that in very rare cases, such as I 
have once described together with Mr. Shattock, 
a secondary carcinoma by contact may develop on 
the opposite vocal cord.^ 

The differential diagnosis between malignant 
disease of the larynx and various forms of 
paralysis will in very rare cases only come into 
question. If so, the diagnosis usually, for a 
time at any rate, is extremely difficult. Thus I 
have seen two cases in which the appearances 
were completely those of bilateral paralysis of 
the glottis-openers, the vocal cords lying close 
to one another in the middle line of the larynx. 

^ “Three Cases of ^lalignarit Disease of the Air- 
Passages,” Transactions of the Pathological Society of 
London^ 1888. Case 2. 


The subsequent course, however, proved that 
this appearance was due to subglottic malignant 
growth — in one case to an epithelioma, in another 
to sarcoma. 

Finally, I may mention that, from my own 
personal experience, 1 do not think it possible 
to make a clinical and differential diagnosis 
between sarcoma and carcinoma of the larynx. 

I know perfectly well that directions describing 
different appearances of these two forms of growth 
may be found in almost all handbooks of laryn- 
gology ; but I confess that I personally never 
have been able, from more laryngoscopic exami- 
nation, to distinguish between them clinically, 
either in their (‘arly or more advanced stages, 
and that in all my own cases the differential 
diagnosis has been arrived at by means of micro- 
scopic examination, either of fragments intra- 
laryngeally removed before radical operation, 
or of the entire growth after this had been 
performed. 

Prognosis. — Whilst there is, unfortunately, 
even now a but too universal belief that 
malignant disease of the larynx is necessarily 
a fatal disease, the progress made in both the 
diagnosis and the operative treatment of car- 
cinoma and sarcoma of the larynx in the course 
of the last fifteen years is such that, in reality, 
matters are very different. As a matter of fact, 
the prognosis of malignant disease of the larynx 
varies enormously in individual cases according 
to (1) the original starting-point of the growth ; 
(2) the period at which the patient comes under 
observation ; (3) his general health. From 
personal experience, I have no hesitation in 
stating that if an intrinsic laryngeal cancer in a 
middle-aged or, at any rate, not too old and 
otherwise healthy person, comes under observa- 
tion at an early stage, and if the patient agrees 
to radical operation without delay, the prognosis 
is equally good, if not better, than in any other 
form of malignant disease in any other part 
of the body. I make this statement on the 
strength of the fact that my own percentage, 
not merely of successful operations, but of 
lasting cures in this class of cases, at present 
amounts to 83*3 per cent. The prognosis, 
therefore, in this variety can unhesitatingly be 
pronounced to be very favourable. 

On the other hand, if the patient, even though 
the affection originally belonged to the intrinsic 
variety, comes under observation at a time 
when the disease has become very extensive, 
when the cervical lymphatics have become in- 
volved, when his general health has already 
begun to suffer, the prognosis, needless to say, 
is, even now, a very grave one. The same 
applies, to an even higher degree, when the 
growth is primarily extrinsic, and particularly 
when it starts from the posterior surface of the 
cricoid plate. It is true that the progress of 
surgery has enabled us to save a good many 
even of such cases by more perfect methods of 



360 


LARYNX, MALIGNANT DISEASE OF 


operation ; still this can only be done by means 
of very serious and mutilating operative inter- 
ference, and the risk of recurrence in this class 
of cases is extremely great. It need hardly be 
said that the prognosis will greatly depend also 
upon the age and general health of the patient, 
very old persons, and such afflicted with albu- 
minuria and chronic affections of the respira- 
tory passages, being a priori not nearly such 
suitable subjects for the operation as younger 
and generally healthy individuals. The general 
outcome of the foregoing observations is this, 
that in every case of malignant disease of the 
larynx one will have to strictly individualise 
with regard to the prognosis of life and the 
chance of operation. 

Treatment. — The treatment of malignant 
disease of the larynx at the present moment 
can be only of a surgical character, and it has 
already repeatedly been stated that its prospects 
nowadays are much better than they used to be 
only a few years ago. There are, however, two 
dangers with regard to the selection of the 
method of surgical interference, which have 
become developed during the last few years, 
and against which a note of serious warning 
ought to be sounded. The aim of the practi- 
tioner in malignant disease of the larynx ought 
to be to recognise tJie malady whilst it is still a 
purely local affection^ and to remove it in that 
stage so thoroughly as to preclude^ if possible^ the 
danger of recurrence. Two extremes ought to 
be equally avoided, viz., doing too little^ and 
doing too much. The first of these two ex- 
tremes is, in my opinion, represented by the 
intralaryngeal method, which has of late years 
been warmly and repeatedly recommended by 
German authorities whose names justly com- 
mand respect. But the selection of this method 
in cases of malignant disease appears to my 
mind to militate against the very nature of 
cancer and sarcoma. It is their characteristic 
that they do not merely grow from the surface, 
but that they infiltrate the mother-soil from 
which they spring. Quite in accordance with 
this is the fact, which I have stated years ago, 
and which since then I have over and over 
again had the opportunity of corroborating, viz., 
that when the larynx is opened in a case of 
malignant disease, it is almost always found 
that the infiltration is much more extensive 
than one would have thought from laryngoscopic 
examination. Now, whilst the intralaryngeal 
method is excellently suited for the removal of 
excrescences from the surface, it does not give 
the least guarantee for a really radical and 
complete removal of infiltrated deeper tissues; 
and there is not the least certainty than even 
if all that appears suspect has been removed, 
the disease should not, all the while, progress 
without let or hindrance in these deeper struc- 
tures which have not been reached by the 
intralaryngeal operation, without, for a con- 


siderable time, manifesting its presence in these 
tissues. The patient must, therefore, keep 
himself under constant observation for a very 
long time; and even such observation, if the 
disease be extending into the subglottic cavity, 
does not offer any guarantee against dangerous 
progress of the affection in that laryngoscopi- 
cally only in part visible region. Thus, the 
proper moment for more radical operation may 
ultimately become irretrievably lost. Addition- 
ally, when the intralaryngeal method has been 
employed, the risk of constantly irritating by 
incomplete operation the affected part, and 
thereby producing a quicker rate of progress of 
the disease, is certainly more than theoretical, 
and ought to be taken into serious consideration. 
I am fully aware that a number of cases have 
been cured by intralaryngeal operation, and do 
not in the least doubt their actuality ; but I 
consider the selection of the intralaryngeal 
method for that class of cases none the less as 
dangerous and altogether undesirable. 

Equally little in the interest of the patient 
appears to me the other extreme, which has 
met with some acceptance in Germany, viz., 
excision of the whole larynx as soon as the 
diagnosis of malignant disease of that part has 
been made. If the disease could not otherwise 
be eradicated than by such heroic measures, 
matters would be different ; but when, in a large 
number of early cases, a much less mutilating 
interference has been positively demonstrated 
to suffice for effecting a lasting cure, it appears 
to me hardly defensible to deprive the patient 
of an important organ, and of the use of his 
voice, not to speak of his being made a subject, 
half of pity, half of repulsion for the rest of his 
life, on account of the theoretical argument that 
total extirpation gave better chances against 
recurrence than partial extirpation or simple 
thyrotomy with removal of the soft parts. So 
long as the last-named operation was still on its 
trial in cases of this sort, such an argumentation 
in favour of total extirpation had some show of 
reason ; but now that the experience of the last 
ten years has demonstrated by actual facts that 
all that is necessary can be obtained by means 
of so infinitely simpler, less mutilating, and less 
dangerous an operation, as thyrotomy is in com- 
parison to total extirpation, it seems time that 
the latter method should be reserved for such 
cases only in which it is indispensable, and that 
in initial cases of intrinsic cancer or sarcoma 
thyrotomy should be generally awarded that 
position which, in the experience of those w’ho 
have methodically practised it during the last 
ten years, it fully deserves. 

As to the operative methods which ought to 
be selected in any individual case, they must 
depend entirely upon the primary situation of 
the new growth and on the stage in which the 
case comes under observation. In cases of 
intrinsic malignant disease, particularly when 
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it is limited to the vocal cords, or to their 
neighbourhood, there can nowadays be no doubt 
that thyrotomy is the proper procedure. Per- 
sonal experience, extending over twelve years, 
has convinced me that if, after the performance 
of tracheotomy, and the protection of the trachea 
by means of Hahn’s sponge-cannula, and of addi- 
tional sponges, if necessary, against the entry 
of blood into the lower air-passages during the 
operation, the larynx be opened, the two wings 
of the thyroid held asunder, and the new growth 
with an area of healthy tissue around every 
part of its circumference be (after previous 
cocainisation of the part) thoroughly excised, 
and the basis of the removed part thoroughly 
scraped with Volkmann’s sharp spoon, not only 
is the operation reduced to a minimum of risk, 
but also the chances of absence of reciirrence, 
if the disease should have been still limited, 
are excellent. (See under Prognosis.) 

The prospects of the voice after the perform- 
ance of thyrotomy, if one vocal cord only should 
have been removed, are also surprisingly good. 
In the great majority of cases a cicatricial ridge 
forms in the situation just corresponding to the 
former place of the removed vocal cord, and on 
the healthy cord joining this ridge in phoiiation, 
a loud and serviceable voice is produced, which 
sometimes has a hoarse timbre, but in not a 
few cases is almost normal. Thus one of my 
patients, a clergyman, from whom eight years 
ago the whole of the left vocal cord and the 
front part of the left arytenoid cartilage were 
removed on account of a fibro-sarcoma, now regu- 
larly preaches in a church holding four hundred 
people. To obtain good results, however, it 
cannot be too strongly insisted upon that no 
undue sentimentality with regard to the sub- 
sequent preservation of the voice should be 
allowed to prevail over considerations of safety 
with regard to recurrence ; and it is absolutely 
necessary to perform the operation everywhere 
in the healthy tissue surrounding the growth, 
and not too near the latter. For further par- 
ticulars with regard to the technique of the 
operation 1 would refer to my various contribu- 
tions on the subject.^ 

A further point in connection with the ques- 
tion of the selection of thyrotomy in this class 
of cases is this, that under no circumstances 
should the operator approach the operation with 
the fixed intention of performing thyrotomy and 
nothing else. But too frequently one finds 

^ “On the Results of Radical Operation for Malignant 
Disease of the Larynx,’* Lancet^ December 16, 22, 29, 
1894; “Zur Frage der Radikaloperation bei bosartigen 
Kehlkopfneubildungen mit besonderer Berucksichtigung 
der Thyreotomie,” Archiv far LaryiigologiCy Bd. vi. 
Heft 3 ; “ Die Thyreotomie bei bosartigen Kehlkopf- 
neubildungen,” Therapie der Oegeiiwart, April 1899 ; 
“Einige Beinerkungen zu der neuen Senaziak’sehen 
Statistik uber die operative Behandlung des ]..arynx- 
krebses,’* Monatschrift filr Ohrenheilkunde^ No, II,, 
1899, 


after opening the larynx that the disease is 
more advanced than one had thought after 
laryngoscopic examination, and that mere re- 
moval of the soft parts under such circumstances 
was not likely to give a sufficient guarantee 
against recurrence. In such circumstances 
resection of parts of cartilages, or even partial 
extirpation of the larynx, ought to be proceeded 
with. If the disease should only come under 
observation at a more advanced stage, if there 
be already signs of perichondritis, or if there 
be any doubt as to whether the cartilage itself 
had become affected, partial extirpation will of 
course take the place of mere thyrotomy. In 
still more advanced stages in which both sides 
of the larynx are affected, or in which the 
disease, unfortunately, be situated on the pos- 
terior wall of the larynx, nothing short of total 
extirpation of the organ, combined, if necessary, 
with removal of the already affected cervical 
lymphatic glands, may become imperative. In 
these cases the principle of commencing the 
operation by cutting the trachea horizontally 
and sewing the lower end into the edges of the 
skin wound, has recently led to a very consider- 
able diminution of the danger of sepsis after 
the operation, and to a much greater saving of 
life. But it need not be said that total extir- 
pation means a grave mutilation, that an arti- 
ficial larynx is but a sorry substitute, which, 
additionally, can apparently be worn at length 
by a few patients only, and that in those cases 
in which the lower end of the trachea has been 
sewn into the external wound a weak, toneless, 
whispering sound, produced in the pharynx, is 
the best that can be expected unless an arti- 
ficial larynx, such as Professor Gluck’s new 
contrivance, be always used. Still, life is 
valued so highly by many patients, and the 
surgical progress in treating even much ad- 
vanced cases of laryngeal cancer, complicated 
by infiltration of the cervical lymphatic glands, 
has been of late years so great, that one ought 
not to dissuade patients from undergoing the 
operation, but leave the decision to them. 

In cases, finally, in which the disease starts 
from the epiglottis or an aryteno-epiglottidean 
fold, supra-hyoid pharyngotomy would seem to 
be the least serious operation, and at the same 
time to completely suffice to remove the growth 
in toto. This operation has not hitherto been 
extensively practised, probably because the cases 
suitable for it are, on the whole, rare, and in 
those cases in which it has been performed a 
curious fatality has followed ; but it may fairly 
be hoped that by perseverance in it better 
results will be obtained in the near future. 

Finally, in such cases in which the patient 
either refuses to undergo a radical operation 
or in which he comes under observation too 
late for such to be recommended, or in cases 
in which the disease is situated on the 
oesophageal aspect of the cricoid cartilage, 
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extending from there downwards, so that not 
only total extirpation of the larynx, but also 
resection of a large part of the oesophagus, 
would be required — a class of cases, moreover, 
almost always complicated by early and very 
considerable implication of the cervical lym- 
phatic glands — palliative measures will have 
to be resorted to to maintain as long as possible 
the patient’s general health and strength. 
Should there be much difficulty in respiration, 
tracheotomy ought to be performed at not too 
late a period. The relief given by that opera- 
tion is much greater if it be not postponed till 
the very last, when, often enough, its first 
result is an acute bronchial catarrh, which 
takes away still more of the patient’s strength. 
Trecheotomy in these cases ought to be 
performed low down, so that, if possible, the 
tracheotomy wound may not be reached by 
the disease in its further progress. Often 
enough, considerable subjective improvement 
will be noticeable if the patient permits of the 
tracheotomy being performed in time. Should 
there be great pain from the ulcerating surfaces, 
cocaine in the form of a spray, or orthoform by 
means of insufflations, will do palliative service, 
and in the more advanced stages injections of 
morphia may have to bo resorted to. Should 
the growth ulcerate externally, applications of 
bismuth in powder form are of value. 

The diet, of course, particularly if the 
swallowing be painful, should be of a soft, 
semisolid, bland kind ; and finally, feeding 
either through an oosophageal tube or by means 
of nutrient enemata may be required. 
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See also Laryngismus Stridulus, p. 373. 

The larynx subserves two main functions, 
viz., phonation and respiration. Phonation is a 
volitional act, and the nerve centres for this 
function are mainly represented in the cerebral 
cortex. There are, however, phonetic acts 
which are mainly reflex in character, viz., 
coughing, sighing, hiccough, etc., and these, 
like other somatic reflexes, are mainly repre- 
sented in the bulbar centres. Respiration is 
essentially a reflex act, and therefore the 


respiratory centre is mainly represented in the 
bulb ; and the bulbar centres (in the dog) have 
been shown by Horsley and Semon to suffice 
for respiration after complete removal of the 
cerebral hemispheres. For these two essentially 
distinct functions there are two separate sets 
of muscles, viz., the adductors of the vocal cords 
for phonation, and the abductors or glottis- 
openers for respiration. 

Innervation of the Larynx. — The larynx 
receives its nerve-supply from the superior and 
recurrent laryngeal branches of the vagus nerve 
on either side; the former supplies sensation 
to the whole of the mucous membrane of the 
larynx, and is also the motor nerve to the 
crico-thyroid muscle. The recurrent laryngeal 
nerve contains no sensory fibres, except, perhaps, 
muscle-sense fibres, and is the motor nerve to 
all the intrinsic laryngeal muscles except the 
crico-thyroid. It is probable that the inter- 
arytenoideus muscle receives motor twigs from 
both the superior and inferior laryngeal nerves 
of both sides. 

Vaso-motor and secretory nerve fibres are 
supplied to the whole of the laryngeal mucous 
membrane by the superior laryngeal nerves. 

Without entering on the debated ground 
as to whether the nuclear centres of the motor 
fibres of the laryngeal branches of the vagus 
nerve in the medulla are anatomically associated 
with the spinal accessory nucleus, or with the 
common glosso-pharyngcal and vagus nucleus, 
the nucleus ambiguus, it must bo admitted that 
the weight of evidence is in favour of the latter 
view. In other words, the lower portion of 
the nucleus ambiguus corresponding to the 
accessory nerve roots emerging from the bulb, . 
which may bo conveniently distinguished by the 
term vago-accossory, are in this sense the lower 
roots of the vagus. No confusion will arise 
from the employment of the term vago- accessory 
to the motor roots, and the motor nuclei of the 
motor nerve fibres to the larynx which are 
contained in the vagus nerves. In addition 
to this ventral large-celled nucleus or nucleus 
ambiguus, there is a dorsal small-celled nucleus, 
the so-called combined nucleus which lies ex- 
ternal to the nucleus of the hypoglossal nerve 
in the medulla ; this is a motor root, and it has 
been suggested that it is a nucleus for unstriped 
muscle. The sensory nuclei of the vagus are 
contained in its root and trunk ganglia, from 
which the axones enter the bulb and pass to 
the nuclei in the gelatinous substance in the 
neighbourhood of the fasciculus solitarius. 

The cortical laryngeal centres have been 
located in the anterior portion of the lower 
extremity of the ascending frontal convolution, 
thus on the left side forming a part of Broca’s 
speech centre. Thence their fibres pass down 
through corona radiata and internal capsule to 
reach the medulla oblongata. 

Semon and Horsley have demonstrated in 
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the cat, and Risien Russell in the dog also, that 
there are separate cortical centres for abduction 
and adduction of the vocal cords, and, more- 
over, these observers proved that hoik in the 
cortex and in the medulla each centre is bilateral 
in action. Hence it follows (1) that destruction 
of the centres on one side cannot give rise to 
paralysis of one vocal cord, since the remaining 
centre continues to act equally on both vocal 
cords ; (2) that irritation of one centre, either 
in the cortex or in the medulla, may cause 
bilateral spasm of the vocal cords. As will be 
seen, these facts are of considerable clinical im- 
portance; for — 

(1) In unilateral hemiplegia, e.g. right-sided 
hemiplegia with motor aphasia, the movements 
of the vocal cords are unimpaired. 

(2) Paralysis of one vocal cord cannot be due 
to a cortical lesion (unless it involves both 
cerebral hemispheres). 

The motor fibres for each set of muscles, 
though running together, are separable into 
two distinct strands of fibres, both in the re- 
current nerve (Russell) and in the internal 
capsule (Semon and Horsley). 

Semon^s Laiv. — It is a remarkable fact of 
great clinical interest, demontrated by Sir Felix 
Semon, that “there exists an actual difference 
ill the biological composition of the laryngeal 
muscles and nerve-endings,” rendering the ab- 
ductors more prone to be affected by conditions 
resulting in paresis and atrophy than the ad- 
ductors ; “ whilst the fact that also in central 
(bulbar) organic affections, such as tabes, the 
cell groups of the abductors succumb earlier 
than those of the adductors, points to the 
probability that similar differentiations exist 
in the nerve nuclei themselves.” Thus in all 
progressive organic lesions of the centres or 
trunks of the motor nerves of the larynx, the 
more vulnerable abductor muscles arc first 
involved, and, unless the lesion is so gross as to 
cause total paralysis of the laryngeal nerves 
from the outset, the abductors are for a time 
alone affected. This vulnerability of the abduc- 
tors, as compared with the adductors, is known 
as Semon^s law : the order in which the muscles 
are involved being (1) the abductors or crico- 
arytenoidei postici (posticus paralysis) ; (2) the 
thyro-arytenoidei interni ; and (3) lastly, the 
adductors of crico-arytenoidei laterales. 

The motor fibres to the larynx are contained 
in the vagus nerve as it passes out of the skull 
through the jugular foramen, whence it descends 
within the sheath of the carotid vessels, passing 
through the neck to the thorax. 

In the thorax the course of the nerve becomes 
different on the two sides of the neck. On the 
left side it enters the chest between the common 
carotid and subclavian arteries, and crosses the 
arch of the aorta, where it gives off the left 
recurrent nerve which winds backwards round 
the aorta, and then ascends to the side of 


the trachea to the groove between the trachea 
and oesophagus, and enters the larynx behind 
the articulation of the inferior cornu of the 
thyroid cartilage with the cricoid cartilage. 
On the right side the vagus nerve passes across 
the subclavian artery, where it gives off the 
right recurrent branch, which winds backwards 
beneath this vessel, and, lying on the apex of 
the right lung, ascends obliquely to the side of 
the trachea, whence its course to the larynx is 
the same as on the left side. The superior 
laryngeal nerve on either side arises from the 
inferior ganglion of the vagus, whence it de- 
scends by the side of the pharynx behind the 
internal carotid artery, and then, after giving 
off the external laryngeal branch to the crico- 
thyroid muscle, pierces the crico-thyroid mem- 
brane, and enters the larynx with the superior 
laryngeal artery. 

Obviously in this long course the motor fibres 
to the larynx may be irritated or compressed 
by a large variety of pathological conditions, to 
which attention will be drawn further on. But 
it will also be noted that the vagus nerves as 
far as the inferior ganglion, and, beyond that 
point, the superior laryngeal nerves, contain 
both afferent and efferent nerve fibres to the 
larynx, while the recurrent laryngeal nerve is 
purely motor nerve. It follows that irritation 
or compression of one vagus (or of the superior 
laryngeal nerve) may have a bilateral effect, the 
peripheral irritation being conducted to the 
l3ilateral medullary centre, while irritation or 
compression of the purely motor recurrent nerve 
on either side can only affect the corresponding 
vocal cord. These differences afford an ex- 
planation of the alternating bilateral spasm and 
unilateral abductor paralysis sometimes observed 
in aneurysm of the aortic arch. 

SENSORY NEUROSES 

The neuroses of sensation in the larynx 
comprise amesthesia, hyperyosthesia, and par- 
sesthesia. 

Anaesthesia may be partial or complete, and 
may involve the whole of the laryngeal mucous 
membrane, or be confined to the epiglottis or the 
supraglottic portion, and, further, may be uni- 
lateral or bilateral. Anaesthesia may be caused 
by peripheral lesions, e.g. injury to the nerve, 
diphtheria, etc., or to central lesions, as in 
bulbar paralysis, tabes dorsalis, epilepsy, and 
is not infrequently due to hysteria. It is 
generally associated with motor paralysis of 
various laryngeal muscles. 

The symptoms consist mainly in the tendency 
for food to enter the larynx and produce attacks 
of choking. It is especially dangerous when 
the amesthesia is complete and involves the 
subglottic region, as then no laryngeal spasm 
and cough result, so that the food particles 
are prone to pass into the lower respiratory 
tract and set up “ foreign-body ” pneumonia. 
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The diagnom can only be made with certainty 
after touching the laryngeal surface with a 
probe, when the defective sensation can readily 
be detected. 

Hyperaestheiia , — A variety of sensations de- 
scribed as rawness, constriction, or tickling, are 
encountered in anaemic, hysterical, or hypochon- 
driacal patients. Such sensations may be caused 
by reflex irritations from enlarged faucial or 
lingual tonsils; but the purely neurotic cases 
are usually associated with other vague sensa- 
tions in the region of the pharynx, local causes 
from the sensations complained of being entirely 
absent. Of course, sensations of pain or pricking 
are met with in many organic diseases of the 
larynx, but such cases do not come under the 
designation “ neuroses.” 

The diagnosis is to be made by the exclusion 
of organic causes for the sensations, and the 
concurrent symptoms pointing to a neurotic 
temperament which are very seldom wanting. 
The coexistence of laryngeal paralysis involving 
the abductor muscles would strongly suggest 
some organic lesion as the real cause of the 
symptoms of hyperesthesia. 

Treatment of Sensory Neuroses . — The exhi- 
bition of nerve tonics and the adoption of 
general hygienic measures is indicated in all 
these neuroses. When anesthesia is due to 
diphtheria, local faradisation and the treatment 
of any organic affection will demand attention. 
When laryngeal anaesthesia results in the escape 
of food into the larynx, it may become necessary 
to feed the patient by means of a stomach-tube 
or by rectal enemata. 

MOTOR NEUROSES 

The clinical affections comprised in the group 
of laryngeal neuroses may be conveniently de- 
scribed under three headings : (i.) Spasmodic 
affections ; (ii.) Neuroses of incoordination ; (iii.) 
Paralytic affections. 

SPASMODIC AFFECTIONS OF THE 
LARYNX 

A. Respiratory Glottic Spasm 

1. Laryngismus stridulus or ^\false croup f 
and Laryngeal stridor, see p. 372 et seq. 

2. Inspiratory Spasm in Adults . — Laryngismus 
stridulus is essentially an aftection of childhood, 
and dependent on conditions which are not ob- 
served in adult life ; the same may be said of 
the affection congenital laryngeal stridor, which, 
though not, strictly speaking, a neurosis of the 
larynx, closely resembles in its clinical aspects 
laryngismus stridulus. In adult life, spasm of 
the glottic sphincters is usually a reflex pheno- 
menon dependent on morbid conditions in the 
larynx or in other parts of the respiratory tract 
— e.g. the presence of growths ; catarrhal, tuber- 
cular, or other affections in the larynx itself; 
or the pressure of neoplasms, aneurysms on 


the laryngeal motor nerves. It may be caused 
by an elongated uvula, adenoid hypertrophy 
at the base of the tongue, or it may be set up 
by the excessive irritability resulting in gouty 
or rheumatic laryngitis. 

Functional inspiratory spasm, the so-called 
“ hysterical spasm,” is liable to arise in hysteri- 
cal females from slight causes, such as emotional 
disturbance; it is generally incomplete and 
transient, but has been known to be prolonged 
till consciousness is lost. Functional spasm in 
the larynx is sometimes associated with pharyn- 
geal or (esophageal spasm. 

Certain organic affections of the motor nerve 
centres are liable to be associated with laryngeal 
spasm, e.g. tabes dorsalis with laryngeal crises, 
hydrophobia, tetany. 

Diagnosis . — It is important to recognise the 
existence of any organic disease in patients 
complaining of laryngeal spasm. Paroxysmal 
glottic spasm, accompanied by a peculiar and 
characteristic brassy cough, is often one of the 
earliest indications of intrathoracic aneurysm; 
laryngeal crises in tabes dorsalis are usually 
associated with abductor paralysis of one or 
both vocal cords, while bulbar crises may 
follow diphtheria. Further examination of the 
patient would reveal the existence of such 
sources of laryngeal spasm. Hysterical spasm 
may generally be detected by directing the 
patient to phonate during laryngoscopic ex- 
amination, the prolonged utterance of a note 
being usually followed by reflex abduction of 
the cords as soon as the breath is exhausted. 
Indications of the gouty diathesis, or of local 
abnormalities in the larynx, may be held re- 
sponsible for the occurrence of the laryngeal 
spasm only after the elimination of the graver 
conditions to which allusion has been made. 

Nervous Laryngeal Cough 

The ‘‘barking cough of puberty,” as it was 
termed by Sir Andrew Clark, or laryngeal 
chorea, is really one of the convulsive tics, and 
is not in any way associated with voluntary 
laryngeal function. It occurs in young persons, 
both males and females, about the time of 
puberty. The cough is a single, peculiar, loud, 
harsh bark ; sudden in onset, persisting at 
irregular intervals throughout the day, but 
generally ceasing during sleep. The voice is 
not affected. 

The absence of expectoration or of any lung 
symptoms, coupled with the peculiar character 
of the cough, renders the diagnosis easy. 

Spasmodic Laryngeal Cry . — The so-called 
“ hydrocephalic cry,” believed by Trousseau to be 
characteristic of cerebral meningitis, may rarely 
occur in various conditions associated wfth 
cortical irritability, and may be accompanied 
by spasmodic contraction of other muscles. 

The treatment of respiratory glottic spasm 
consists almost entirely in the general treat- 
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ment of the underlying conditions which have 
been referred to. For the laryngeal spasms of 
tabes dorsalis the inhalation of nitrite of amyl 
may give relief, and sometimes the attacks, if 
slight, may be kept off by spraying cocaine into 
the larynx. It is important in all affections 
attended with laryngeal spasm to avoid, as far 
as possible, everything which may cause laryn- 
geal irritation, such as smoking, etc. 

Phonatory Glottic Spasm 

Phonic Spasm, in which spasm of the ad- 
ductors and tension of the vocal cords occurs 
only during vocalisation, is a somewhat rare 
affection usually met with in professional voice- 
users. It is essentially an occupation neurosis, 
and is rarely seen except in those of a highly 
nervous temperament. In some cases ordinary 
conversation is not interfered with, the impair- 
ment or loss of voice only occurring during 
attempts at public speaking or singing. 

In its earliest manifestation there is weakness 
or loss of voice commencing soon after the 
patient begins to read, speak, or sing. In 
course of time the difficulty increases, until 
every attempt to use his voice only results in 
futile endeavours to force a current of air 
through the spasmodically closed glottis — the 
glottic closure, however, ceasing as soon as he 
desists from his attempts to phonate. 

The treatment of this affection is often dis- 
appointing, as is the case with all occupational 
neuroses. Any faulty method of producing the 
voice should bo corrected, and the patient should 
abstain for a time from all the conditions associ- 
ated with the occurrence of the spasm. Pro- 
longed rest and the exhibition of nerve tonics 
will sometimes result in curing the less pro- 
nounced cases. 

Laryngeal Vertigo. — An affection character- 
ised by a series of coughs, followed by glottic 
spasm, and transient, partial, or complete loss 
of consciousness, which is not followed by stupor 
or other indications of epilepsy, was originally 
described by Charcot as “laryngeal vertigo.” 
The term is unfortunate, inasmuch as true 
vertigo is hardly ever present in this disease. 

The precise nature of the attack has not been 
definitely settled; it has been regarded by 
different observers as a form of epilepsy {petit 
Tnal)^ as duo to syncope, or as the result of 
forced expiration with a closed glottis. M‘Bride 
has put forward the last-named theory, and 
Weber has shown that a somewhat similar con- 
dition can be produced voluntarily by forced 
expirations with a closed glottis. In support of 
the “ petit mal ” theory, it may be said that the 
sudden partial or complete loss of consciousness, 
with rapid, complete recovery, is sometimes 
attended with indrawing of the thumb on the 
palms, or with epilepsy, and that the attacks 
are often indistinguishable from petit mal. 
Getschell, who collected reports of forty-one 


cases, considered that the average age of the 
patients was opposed both to the “ epileptic ” 
and the “forced expiration” theories. Of the 
41 cases, loss of consciousness during bad 
attacks was reported in 32 cases and falls in 
26. True vertigo was mentioned in 1 case 
only ; in 5, slight mental confusion and dizzi- 
ness in sight was noted. Bronchitis is present 
in some cases. In one case coming under my 
own observation the attacks were always the 
result of pressure over the laryngo-tracheal 
region. A few short coughs were rapidly 
followed (not suddenly) by partial loss of con- 
sciousness, which became complete only after 
an appreciable period, and then persisted for 
several minutes. The patient, a boy, was 
certain that his respiratory embarrassment was 
expiratory only, not inspiratory. 

Treatment , — The patient is always of the 
nervous temperament, but is generally healthy. 
Any catarrhal condition of the respiratory tract 
should be corrected by appropriate treatment. 
General hygienic measures and the administra- 
tion of bromides may prove beneficial. In my 
own case, the attacks were cut short by the 
application of a sponge with very hot water to 
the throat externally. The inhalation of nitrite 
of amyl would probably have relieved the glottic 
spasm, but I have no knowledge of any case 
of the kind in which it has been tried. The 
patient usually recovers consciousness so rapidly 
without any assistance, that it is only in ex- 
ceptional attacks that any treatment during an 
attack could be required. 

Paralysis op the Vocal Cords 

Vocal cord paralysis obtains a far-reaching 
clinical significance, not alone on account of the 
inconvenience or danger that may bo caused 
from the resulting loss of voice or urgent 
dyspnoea that may result, but also on account 
of the valuable aid that such paralysis may 
afford in the diagnosis of many diseases in other 
regions ; indeed, a laryngoscopic examination 
revealing a vocal cord paralysis may afford the 
one and only definite physical sign pointing to 
the existence of some grave organic disease such 
as tabes dorsalis, aortic aneurysm, etc. The 
subject will be much simplified by grouping the 
varieties of laryngeal paralysis together in dis- 
cussing their etiology and clinical significance. 
The section will, therefore, be considered in the 
following order : — 

I. The signs and symptoms of the various 
forms of paralysis resulting from implication (a) 
of the superior, and {b) the recurrent laryngeal 
nerves. 

II. The etiology and pathology of laryngeal 
paralysis. 

III. The treatment of the various forms of 
laryngeal paralysis. 

IV. The clinical significance of laryngeal 
paralysis. 
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Paralysis of the Muscle supplied by the 
Superior Laryngeal Nerve. — The only muscle 
supplied by the superior laryngeal nerve is the 
crico-thyroid, the action of which is to assist in 
rendering tense the corresponding vocal cord. 
Paralysis of this muscle alone is rare ; but it 
obviously must occur in association with the 
anaesthesia of the larynx resulting from section 
of the superior laryngeal nerve, and has also 
been described as resulting from cold, diph- 
theria, pressure of growths, etc. 

When the crico-thyroid muscle is paralysed, 
the vocal cord presents a wavy outline, bulges 
up in the centre in forced expiration, and is 
depressed on inspiration, these phenomena being 
due to the defective tension of the cord. 

The treatment is essentially the same as for 
laryngeal anaesthesia when that is present, and 
which is duo to implication of this nerve. For 
weakness or paralysis of the muscle, external 
faradisation is sometimes called for. 

Paralysis of the Muscles supplied by the 
Recurrent Laryngeal Nerves. — As stated 
above in progressive organic lesions involving 
the motor nerves of the larynx, the muscles 
succumb in the following order — abductors of 
the cords, internal tensors, adductors ; and it 
will bo convenient to follow the sequence in the 
description of the various forms of paralysis of 
the recurrent nerve fibres. 

Abductor or Posticus Paralysis. — Unilateral 
Posticus Paralysis. — The vocal cords are ab- 
ducted by the crico-arytenoideus posticus muscle 
on either side, conveniently spoken of as the 
posticus muscle, paralysis of which results in 
the vocal cord being maintained in the median 
line owing to the normal tonus of the adductor 
muscle not being counterbalanced, so that even 
on deep inspiration the affected muscle per- 
sistently remains in the middle line, i.e. the 
phonatory position. As speech is not interfered 
with, and the normal abduction of the unaffected 
cord leaves sufficient space for quiet respiration, 
there are no symptoms to direct attention to the 
larynx, and therefore the condition is frequently 
overlooked. 

The left cord is most frequently affected, and 
is generally the result of pressure on the left 
recurrent nerve by an aneurysm of the aortic 
arch. Foreign bodies in the oesophagus, cancer 
of the oesophagus, mediastinal growths, goitre, 
and on the right side tubercular disease at the 
apex of the lung, or aneurysm of the innominate 
artery, are all possible causes. 

Bilateral Posticus Paralysis. — When both 
cords are affected they remain in the median 
line, the glottic aperture being reduced to 
an extremely narrow aperture. Respiration, 
of course, is greatly embarrassed, and during 
attacks of dyspnoea the vocal cords are liable 
to be drawn together by the violent inspiratory 
effects, so that very little air can enter the chest, 
and urgent or fatal asphyxia may at any time 


arise. The voice is unaltered, and it may be 
difficult for the patient to realise that he is the 
subject of a very dangerous form of vocal cord 
paralysis. Fortunately, it is rarely that both 
cords are simultaneously affected with an ex- 
treme degree of posticus paralysis, so that with 
few exceptions the posticus paralysis is incom- 
plete, or the implication of the recurrent nerve 
has gone beyond posticus paralysis, and has 
resulted in total paralysis. The chief causes of 
bilateral paralysis of the abductors are nuclear 
degeneration in the bulb due to syphilis, diph- 
theria, or tabes dorsalis, or bilateral enlarge- 
ment of the thyroid gland. Occasionally aortic 
aneurysm involves both recurrent nerves. 

Paralysis of the Internal Tensors of the 
VocaTj Cords. — The action of the thyro-ary- 
tenoideus internus muscle is to make tense and 
straight the free margins of the cord during 
phonation, coughing, etc., paralysis of the 
muscle, causing the edge of the cord to be slack 
and concave in outline, so that the margins of 
the two cords are imperfectly approximated, 
and leave an elliptical space during attempted 
phonation. The voice is consequently weak, 
husky, or altogether lost, but respiration is not 
interfered with. 

This is the commonest form of myopathic 
laryngeal paralysis, and generally results from 
catarrhal laryngeal conditions, or from over- 
straining of the voice — except when it is 
associated with abductor paralysis, and is but 
one of the series of laryngeal muscles involved 
in lesions which progress to complete vocal 
cord paralysis. 

Paralysis op the Adductors of the Vocal 
Cord. — The vocal cords are adducted by the 
crico-arytenoidei laterales muscles, which cause 
them to meet in the median line ; though for 
adduction of the cords to be complete, the 
arytenoid cartilages must be simultaneously 
approximated by the arytenoidous and thyro- 
arytenoidei extern! muscles. 

Unilateral paralysis of the adductors alone 
is extremely rare. It would resemble in 
appearance a complete paralysis of one vocal 
cord, but might be distinguished by observing 
the larynx, not only during phonation and 
quiet respiration, but also during deep inspira- 
tion, when, if the adductor was paretic only, 
further abduction would take place. In 
complete adductor paralysis the vocal cord 
would be completely abducted, and show a 
concave margin. 

Bilateral Adductor Paralysis. — This form of 
paralysis is hardly ever complete. The paretic 
adductors during voluntary phonation are able 
to approximate the vocal cords in some measure, 
but not sufficiently to make them meet, 
consequently the patient is aphonic, though 
abduction, and, therefore, respiration, is not 
interfered with. 

The causes are nearly always cortical and 
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functional, adductor paralysis being due either 
to hysteria or to general weakness. 

Paralysis of the inter-arytenoideus muscle^ at 
any rate when apparent, is always bilateral. 
The action of arytenoideus is to approximate 
and to rotate outwards the arytenoid cartilages 
during phonation. Paralysis of this muscle 
results in a triangular chink being left between 
the vocal processes during phonation ; the voice 
is therefore very weak, or lost. 

It is always due either to hysteria or to 
catarrhal laryngitis. 

Total Recurrent Laryngeal Nerve Para- 
lysis results in complete paralysis of the vocal 
cords, “ laryngoplegiaf or unilateral com- 
plete paralysis (“ laryngo - hemiplegia ”). The 
vocal cord remains in the cadaveric position 
during respiration, and, except when it is 
helplessly pushed aside by the over-adduction 
of the healthy cord, in phonation also. 

The normal abduction of the other vocal 
cord leaves sufficient space for ordinary respira- 
tion ; but although the voice is sometimes lost, 
ordinary quiet conversation is generally possible, 
and the voice is sometimes almost normal from 
the over-adduction of the healthy cord causing 
it to pass across the median line to meet its 
paralysed fellow. 

The laryngoscopic appearance is characteristic, 
for during deep respiration the paralysed cord 
remains immobile ; while in phonation the 
healthy cord is over - adducted and passes 
obliquely across the median line, appearing 
also to lie on a slightly higher level than the 
paralysed cord. 

Diagnosis op Laryngeal Paralysis. — Two 
questions arise in connection with the diagnosis 
of laryngeal palsy; firstly, ‘‘What muscles are 
paralysed*?’^ and, secondly, “What is the cause 
of the paralysis '? 

Bilateral adductor or internal tensor paralysis 
or paresis, or paralysis of the arytenoideus 
muscle, is easily recognised by the laryngoscopic 
appearance, and failure of the vocal cords or 
arytenoid cartilages to come into apposition 
in the median line during phonation ; while 
unilateral adductor paralysis is never observed, 
or only so rarely as to constitute a clinical 
curiosity. 

Posticus or abductor paresis may be simulated 
in nervous patients by partial adduction of the 
cords during inspiration under laryngoscopic 
examination. The patient should be instructed 
to sound a sustained note as long as he can 
during the laryngoscopic inspection, for when 
the breath is exhausted an involuntary deep 
inspiration will be made, and the vocal cords 
will then abduct to their fullest extent, and 
then any appreciable diminution in the abduc- 
tion of one or both cords will be obvious. 
Complete unilateral, or pronounced bilateral 
posticus paralysis, is easily detected ; the 
difficulties should only be possible in the 


earlier stages when the abduction of the 
vocal cord is defective, not absent. 

The greatest diagnostic difficulty is the 
differentiation between true total paralysis of 
a vocal cord and anchylosis of the crico- 
arytenoid joint. 

Anchylosis of the crico-arytenoid joint is 
nearly always the result of inflammatory 
infiltration in the tissues in the neighbourhood 
of the capsule, and the obvious swelling or 
deformity produced usually suffices to dis- 
tinguish between a mechanical fixation of the 
cartilages and a true paralysis. But in many 
cases the inflammatory exudation has subsided, 
‘leaving the joint more or less fixed, yet without 
obvious deformity or swelling ; while in others 
the joint lesion has been of a more chronic 
character, the “adhesive’^ form with inflam- 
matory degeneration rather than exudation. 
I have often been able to distinguish between 
such cases of anchylosis and a true paralysis 
by the fact that in total unilateral paralysis 
the arytenoid cartilage itself is obviously pushed 
aside by the over-adduction of the healthy 
cord during phonation, whereas when anchylosis 
has occurred the arytenoid cartilage remains 
absolutely fixed under all circumstances. But, 
in course of time, a simply paralysed cord 
becomes more or less fixed from prolonged 
inactivity. 

As regards the pathological diagnosis, the 
following table, taken from Watson William’s 
Diseases of the Upx>er Respiratory Tracts sum- 
marises under these headings the various diseases 
which may cause laryngeal paralysis : — 

1. Cortical Lesions, — Hysteria. 

(Very rarely indeed organic lesions in- 
volving the cortical centres on both 
sides.) 

2. Bulbar Lesions. — Nuclear degeneration 

due to syphilis, diphtheria, locomotor 
ataxia, general paralysis, disseminated 
sclerosis, amyotrophic lateral sclerosis, 
labio-glosso-laryngeal paralysis. 

Syringomyelia. 

Hiemorrhage and softening. 

Tumours. 

3. Peripheral Lesions, — Pachymeningitis. 

Intracranial new growths. 

New growths in the neck, involving the 
vagus at the base of the skull. 

Goitre. 

Pericarditis. 

Aneurysm of the aorta, right innominate, 
or the subclavian or carotid arteries. 

Intrathoracic tumours. 

Cancer of the oesophagus. 

Pleural thickening at the apex of the 
right lung. 

Enlarged bronchial glands to various 
tuberculous lesions. 

Injury to the nerves. 
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Neuritis, either rheumatic, alcoholic, 
syphilitic; or due to typhoid fever, 
lead, arsenic, phosphorus, or other 
toxic causes. 

4. Inftammat(yry Infiltration of the Muscles, 

Further, paralysis of the larynx may be 
simulated by mechanical fixation of the crico- 
arytenoid joint. 

It will be observed that paralysis or paresis 
of the laryngeal muscle may be due to lesions 
in any portion of the motor nerve tract from 
the cortex to the termination of the nerve 
fibres in the muscles ; but numerous as are 
the possible causes, the particular variety of 
paralysis that must result in the different 
pathological conditions may be often determined 
by simply bearing in mind the facts to which 
attention has been drawn in the introductory 
remarks on p. 362. It will be seen that — 

(a) Lesions of the cerebral cortex or internal 
capsule producing paralysis must involve the 
centres of both cerebral hemispheres, and are, 
therefore, almost invariably functional diseases, 
such as hysteria, or weakness from exhausting 
diseases, ansemia, etc. 

But we have seen that the laryngeal function 
of respiration (abduction of the vocal cords) is 
mainly represented in the bulb, whereas the 
phonatory function is represented mainly in 
the cerebral cortex; therefore cortical lesions 
only result in adductor paralysis or paresis of 
the vocal cords during phonation. Thus we 
find that hysterical or other functional paresis 
of the vocal cords involves the adductors only ; 
moreover, as the bulbar centres are still active, 
the purely reflex act of coughing is attended 
with normal adduction of the cords. Thus the 
cough of a hysterical patient is a phonetic 
cough. 

{b) Lesions of the bulbar nuclei involve both 
the postici or the abductor muscles (respiratory), 
and also, though later in all progressive lesions, 
the adductors of the cords. The diseases which 
are liable to be attended with nuclear degenera- 
tion in the bulb are tabes dorsalis, bulbar para- 
lysis, general paralysis, syringomyelia, syphilis, 
diphtheria, etc. In these progressive nuclear 
degenerations the muscles are involved in a 
definite sequence, according to Semon's law ; and 
therefore the larnygeal paralysis involves first 
the postici (abductors), then the thyro-ary- 
tenoidei interni, and finally the adductors, with 
consequent complete paralysis of one or both 
vocal cords. The bulbar lesion, and, therefore, 
the vocal cord paralysis, may be unilateral or 
bilateral, but it will be gradual in onset. But 
in bulbar lesions, once the adductors are involved, 
the paralysis is complete on both sides ; there is 
no phonetic cough. 

(c) Of peripheral nerve-trunk lesions a basal 
meningitis is likely to involve both sides. Out- 
side the skull, a goitre or a malignant growth of 


the oesophagus aro the only lesions likely to 
involve both motor nerves. The most common 
cause of peripheral nerve paralysis of the larynx 
is aneurysm of the aortic arch, which by gradual 
pressure on the left recurrent nerve causes a 
progressive paralysis of the left vocal cord. 
Here again the vocal cord muscles are involved 
in the sequence laid down by Semon’s law. 

Peripheral neuritis involving one or both 
recurrent nerves may result in enteric fever, 
pneumonia, diphtheria, rheumatism, alcoholism, 
etc. 

(d) Paralysis due to direct involvement of 
the muscle fibres or of the nerve-endings in the 
muscle, the so-called myopathic paralyses, are 
the result of local inflammatory changes, and 
as any individual muscles may be implicated, 
according to the seat of inflammation, there is 
no definite sequence in the order of paralysis. 

The most common form of myopathic paralysis 
is that due to laryngitis, with paralysis or paresis 
of the internal tensors of the cords, or of the 
arytenoideus ; or one or both adductors may 
be involved. Any local inflammatory affection, 
such as tuberculosis, syphilis, perichondritis, 
may implicate particular muscles. 

Treatment , — Inasmuch as the great majority 
of cases of laryngeal paralysis arc the result of 
pathological conditions in other regions, the 
treatment of the paralysis very often resolves 
itself into therape\itic measures directed solely 
toward these outlying causes, and therefore 
outside the scope of this article. 

But there are two groups of laryngeal palsies 
for which local treatment is desirable, viz., 
functional palsy, and palsy due to local in- 
flammatory infiltration or to peripheral neuritis. 

Functional adductor paralysis in hysterical 
or anaemic patients is an indication for general 
hygienic measures, and the administration of 
nervine tonic, iron, etc. In most cases it is 
possible to maintain an immediate and lasting 
cure of the aphonia by intralaryngeal faradisa- 
tion with a strong current. For this purpose 
one pole of the battery is connected with the 
epistemal notch externally, and a special intra- 
laryngeal electrode is passed into the larynx 
under the guidance of the laryngoscopic mirror, 
and the circuit completed. With a fairly strong 
current the resulting spasm of the larynx and 
the pain produced cause the patient to utter 
an exclamation, and on withdrawing the laryn- 
geal electrode the voice is usually found to have 
been restored. Sometimes the aphonia recurs 
at short intervals for a time ; but after the 
restoration of the voice by the intralaryngeal 
faradisation on two or three occasions, the cure 
is generally permanent. 

In laryngeal palsy due to diphtheria or other 
forms of neuritis, or in the more persistent forms 
of paralysis following catarrhal affections, the 
intralaryngeal farad ic current is often of great 
service, but in these cases a single application 
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is rarely sufficient; often enough it must be 
persisted in for a considerable period. In 
neuritic palsies the submucous injection of 
strychnine into the affected muscles may be 
tried with advantage. 

In the more gross inflammatory lesions ice 
should be sucked, and counter-irritation in the 
form of mustard leaves, or the application of 
cold wet compresses, will be helpful. 

In bilateral abductor paralysis fatal asphyxia 
may arise at any moment, and therefore the 
patient should be either placed under such 
circumstances that tracheotomy can bo per- 
formed whenever the necessity arises, or else 
tracheotomy or intubation should be performed. 
Intubation is not desirable except in those 
cases in which, owing to the nature of the 
lesion, recovery from the paralysis is possible. 

When laryngeal paralysis is produced by a 
section of the motor nerve, either in attempted 
suicide or in the removal of growths in the 
neck, the cut ends should be sutured, just as 
in similar lesions of other nerves. 

Hypertrophy of the Lingual Tonsil^ 

The lingual tonsil resembles the faucial 
pharyngeal tonsils in its development, ana- 
tomical structure, and in the pathological con- 
ditions to which it is subject. It is, however, 
developed later than these other aggregations 
of lymphoid tissues, and in early childhood is 
often small and ill-developed ; and it is partly 
due to these facts, and partly to the special 
factors which result in its hypertrophy, that 
pathological conditions of the lingual tonsil are 
more prone to appear in adult life. 

Chronic enlargement of this tonsil may be 
due to previous acute lacunar or parenchyma- 
tous inflammatory attacks ; but it may arise 
de novo as the result of chronic pharyngitis, or 
of long persistence of any of the many causes 
which commonly lead to chronic pharyngitis. 
Irregular rounded masses of the hypertrophied 
lymphoid tissue may then be observed by 
simply depressing the tongue, though better 
seen by the laryngoscopic mirror. The hyper- 
trophic tonsil may overlap or impinge against the 
upper surface of the epiglottis, concealing more 
or less completely the glosso-epiglottic fossae. 

In many individuals very considerable en- 
largement is unattended with symptoms, and 
these are without any clinical importance. 
But various symptoms are liable to arise — 
especially a constantly recurring troublesome 
cough, a sense of persistent discomfort, or a 
dragging sensation in the throat, or vocal 
impairment. 

As in chronic pharyngitis, so in lingual 
tonsillar hypertrophy, long-standing irritation 
is liable to result in some measure of conges- 

1 Although in no wise a neurosis of the laiynx, it is 
convenient to describe this condition in the present 
section {vide Symptoms, supra). 

VOL. V 


tion, and the veins ordinarily seen at the 
dorsum of the tongue may become enlarged 
and tortuous. It has been stated by some 
observers that this enlargement of the veins, 
which has been dignified with the name of 
lingual varix, is itself the cause of numerous 
local and reflex symptoms and of grave dis- 
comfort ; but from personal examination of 
a very large number of patients who com- 
plained of no throat symptoms whatever, I am 
able to assert that pronounced enlargement of 
the dorsal lingual veins is so frequently present 
in patients past middle life as to be practi- 
cally a normal condition, and without clinical 
importance. 

A lingual accessory thyroid gland is occasion- 
ally developed, appearing as a smooth, firm, 
round red swelling in the region of the foramen 
caecum. It consists of thyroid gland tissue, 
whereas simple hypertrophy of the lingual 
tonsil is composed of lymphoid tissue. The 
symptoms are very much the same in either 
form of enlargement, and the two conditions 
may easily be mistaken for one another. 

Treatment. — Simple adenoid hypertrophy, 
when productive of symptoms, should be 
removed, either by repeated applications of 
iodine in solution when the hypertrophy is 
only of moderate dimensions, or by ablation 
with a lingual tonsillotome when considerable 
in amount. 

Galvano-cauterisation is followed by much 
pain, and in some cases it has resulted in severe 
attacks of parotitis. For these reasons its 
employment for reducing the hypertrophy is 
generally undesirable. 

An accessory thyroid gland may be removed 
either by galvano-caustic snare or by enuclea- 
tion. But it is necessary to ascertain whether 
the normal thyroid gland is absent, in which 
case the lingual thyroid gland tissue should not 
be extirpated for fear of causing myxoedema. 
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1. Perichondritis 

Etiology and Pathology . — Perichondritis of 
the larynx may be defined as an inflammation 
of the perichondrium covering the laryngeal 
cartilages, characterised in some cases by sup- 
puration, with necrosis and exfoliation of the 
cartilage in whole or in part, in other cases by 
a plastic inflammation, with the formation of 
a new fibrous connective tissue. 
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The cartilages of the larynx, the surfaces of 
which are covered with perichondrium, are the 
cricoid, thyroid, two arytenoids, and the yellow 
fibro-cartilage of the epiglottis. Their various 
surfaces lie in relation to the interior of the 
larynx, the oesophagus, the pharynx, and the 
subcutaneous tissue of the neck. As the in- 
flammation very rarely attacks the whole larynx, 
and sometimes only part of one cartilage, the 
symptoms and signs will vary according to 
the surface thus affected. Perichondritis may 
spread from one aspect to the other, so that an 
inflammation of the thyroid cartilage, which 
may in the first instance be entirely extra- 
laryngeal, may later involve its deep surface. 
Further, the disease may spread from one 
cartilage to another, and even to the upper 
rings of the trachea. The arytenoid cartilages 
are most frequently affected, probably from the 
fact that tubercular ulceration is most common 
in that region ; the cricoid cartilage occupies 
the second position in order of frequency. It 
occurs more frequently in males. The disease 
may be of primary origin, or secondary to a 
pre-existing laryngeal lesion. A few cases of 
primary afiection have been recorded to which no 
definite cause could be assigned. It is probable 
that some of these cases at any rate were of the 
nature of a local septic infection. Perichondritis 
is much more frequently a secondary afl'ection, 
and occurs in the course of tubercular, syphilitic, 
and malignant disease of the larynx. It is also 
the common form of the laryngeal complication 
which arises in typhoid fever, and it is met wuth 
also in smallpox, scarlet fever, and diphtheria. 
Further, it may be secondary to deep-seated 
suppuration in the neck, or originate as a 
metastatic abscess in acute general septic con- 
ditions. Perichondritis may also be of traumatic 
origin, occurring after cut throat or other wounds 
of the larynx, or as a sequel to scalds and the 
action of corrosive irritants. It may follow the 
lodgment of foreign bodies, or the frequent 
introduction or retention of oesophageal tubes, 
while more than one author considers that 
the pressure of the larynx against the bodies 
of the cervical vertebrae in the prolonged dorsal 
decubitus of old people may set up an inflam- 
mation of this nature. 

Inflammation of the perichondrium is charac- 
terised in its earlier stages by small cell infiltra- 
tion and thickening of the fibrous covering, 
and by serous exudation beneath it, while a 
considerable amount of oedema may permeate 
the surrounding submucous tissue. Subse- 
quently pus forms under the perichondrium, 
and as the cartilage thus becomes deprived of 
its nourishment, necrosis and separation in whole 
or in part may result. When the abscess thus 
formed breaks through the mucous membrane 
the pus is discharged into the larynx, pharynx, 
or oesophagus, or even externally under the skin, 
according to the situation of the perforation. 


In the latter event a fistula is formed, a condi- 
tion which may be still further complicated by 
the occurrence of subcutaneous emphysema. 
The necrosed cartilage may be coughed up or 
discharged through the fistulous opening. In 
milder forms of the inflammation no suppuration 
and destruction of cartilage takes place, but 
the perichondrium becomes thickened in con- 
sequence of the formation of new fibrous con- 
nective tissue. As a result of these inflammatory 
changes considerable cicatrisation, permanent 
thickening, and deformity take place with 
conseejuent stenosis of the larynx. Another 
important sequela of perichondritis of the 
arytenoid or cricoid cartilages, and one of con- 
siderable clinical importance, is anchylosis of 
the crico-arytenoid joint, with impaired mobility 
or complete fixation of one or both vocal cords ; 
this subject will presently be referred to in 
more detail. 

Symptoms and Signs . — The local symptoms 
met with are hoarseness and aphonia, cough, 
pain, difficulty in swallowing, and finally 
dyspnoea, all of them symptoms which may 
occur in other conditions. They vary, however, 
and are considerably modified according to the 
severity of the attack and the site of the 
lesion. In the acute cases a considerable amount 
of constitutional disturbance occurs. If the in- 
flammation attacks the laryngeal surface of the 
thyroid cartilage, interference with the voice is 
an early symptom ; but if the arytenoids are 
aflected, dysphagia in addition is complained of. 
If the lesion is confined to the posterior surface 
of the cricoid cartilage or the epiglottis, diffi- 
culty in swallowing may be the only symptom. 
Dyspnoea usually occurs in the later stages 
of perichondritis, when the swelling becomes 
marked ; but it must be borne in mind that 
sudden dyspnoea may supervene even in the 
early stages of thyroid and cricoid perichon- 
dritis. The detection of fragments of cartilage 
in the sputum renders the diagnosis certain. 
If the inflammation is confined to the external 
surface of the thyroid and cricoid cartilages, as 
may be the case in the early stages of certain 
cases, swelling in the neck and pain with in- 
creased tenderness on palpation may be the only 
indications of the local condition. 

The laryngoscopic appearances also vary con- 
siderably. If the arytenoid cartilage is affected 
there is considerable swelling in that region, 
which in some cases closely resembles the pear- 
shaped mass seen in tubercle of the larynx. If 
the posterior part of the cricoid is at the same 
time involved, thickening of the posterior laryn- 
geal wall is especially noticeable. There may 
be impaired movement or complete immobility 
of one or both vocal cords. A small yellow 
spot upon the mucous surface is an indication 
that the abscess is pointing. Should this al- 
ready have burst, the pus may be visible. If 
a probe can be successfully introduced into the 
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sinus, the denuded cartilage may be felt. In- 
volvement of the cricoid cartilage, either along 
with the arytenoid or alone, may be evidenced 
by swelling of the laryngeal posterior wall, of 
the aryepiglottic folds, or of that surface of the 
larynx which is directed outwards to the pyri- 
form sinus. One or both vocal cords may be 
fixed, perhaps, in the middle line as the result of 
destruction of one or both of the posterior crico- 
arytenoid muscles. In some of the early cases 
swelling may be detected beneath the cords, 
the movements of which are somewhat impaired. 
When the inflammation attacks the laryngeal 
surface of the thyroid cartilage swelling may 
be observed either above or below the anterior 
commissure of the cords, and tending to occlude 
the glottic chink. In the former case the true 
cords may be more or less concealed from view. 
Should the external surface of this cartilage be 
aflected, and present those signs already indi- 
cated above, examination with the mirror may 
assist the diagnosis by disclosing the fact that 
the mucous membrane on the aflected side is 
reddened, and the mobility of the vocal cord 
impaired. Should the epiglottis be affected 
its posterior surface may present considerable 
swelling, which is seen to extend downwards on 
to the aryepiglottic folds and false cords, simu- 
lating the oedematous infiltration observed in 
tubercle. The abscess may point and rupture 
near the free margin of the epiglottis, or it may 
burst at a more dependent part, and the sinus 
thus be invisible by laryngoscopy. 

Diagnosis . — From the foregoing description, 
it is evident that the diagnosis of perichondritis 
of the larynx is sometimes beset with difficulties. 
The clinical picture is not a distinctive one. 
Neither the symptoms nor the local appearances 
can be described as characterisic of the condition. 
In the majority of cases they are identical with 
those of the primary disease of which the peri- 
chondritis is merely a secondary complication. 
The ulceration and infiltration of tubercle, 
syphilis, and malignant disease may later be 
marked by the onset of this complication, while 
a considerable amount of acute oedema may 
obscure not only the original disease but also the 
perichondritis. If it can be ascertained from 
the history that laryngeal symptoms have existed 
for a space of time, and if those symptoms have 
become somewhat suddenly aggravated and 
possibly accompanied by difficulty in respira- 
tion, the existence of this complication must 
be suspected. If the mirror reveals at the 
same time considerable swelling and a yellow 
area on the surface of the mucosa, signifying 
the existence of pus, or if necrosed cartilage can 
be detected with the probe or discovered in 
the sputum, the diagnosis can no longer be a 
matter of doubt. The diagnosis between true 
paralysis of a vocal cord and the fixation follow- 
ing the more chronic adhesive form of perichon- 
dritis, or an anchylosis of the crico arytenoid 


joint, is sometimes very difficult. In some 
cases, again, the diagnosis may only be cleared 
up by observing the result of treatment, while 
in others the exact condition is not ascertained 
until a post-mortem examination has been made. 

The prognosis as regards life must depend to 
a considerable extent upon the nature of the 
primary affection. In tuberculosis and malig- 
nant disease it is grave, while in syphilis or 
following traumatism it is more favourable. 
Death, however, may occur suddenly from 
asphyxia quite independently of any dyscrasia ; 
marked increase in the swelling, perhaps the 
result of oedema, the rupture of an abscess, or 
the lodgment of a piece of cartilage in the 
glottis, may cause sudden death. A fatal ter- 
mination from septic pneumonia may follow 
the introduction of pus into the bronchi. In 
those cases in which the patient’s life is not 
threatened, the prognosis as regards the function 
of the larynx must be extremely guarded. In 
some cases the resulting stenosis may be so 
marked that respiration through the glottis is 
no longer possible, and the constant wearing 
of a tracheotomy tube becomes necessary. In 
others, again, the voice remains affected, some 
degree of hoarseness or aphonia bearing witness 
to the permanent deformity which has resulted. 

2. Anchylosis of the Crico-arytenoid Joint 

Impaired movement or complete fixation of 
this important joint may occur from a variety 
of causes. The anchylosis may be true or false 
according to the existence of changes within or 
external to the joint capsule. Sometimes the 
fixation results from a luxation of the joint 
surfaces. As we have already shown that 
anchylosis may follow perichondritis of the 
arytenoid and cricoid cartilages, it follows that 
the various conditions already enumerated as 
etiological factors of the former must also be 
regarded as causes producing anchylosis. To 
the different affections enumerated above we 
must add as further causes the changes met 
with in and around the joint in gouty indi- 
viduals, and the neuropathic and myopathic 
paralyses which produce secondary joint changes 
resulting from disuse. 

As a result of the anchylosis the movements 
of one or both vocal cords, as the case may be, 
are impaired or lost. A varying amount of 
infiltration and swelling in and around the joint 
exists in most cases as a sequel of the previously 
existing inflammatory process. The position of 
the cord varies according to the position in 
which the joint has become fixed, and this will 
vary from that of full adduction to that of com- 
plete abduction. Where the anchylosis is pro- 
duced by cicatricial contraction (false), these 
extreme positions of the cords are more fre- 
quently found, while in true anchylosis the cord 
more frequently is fixed in an intermediate 
position (cadaveric). 




372 


LARYNX, AFFECTIONS OF THE CARTILAGES 


The symptoms of this affection must therefore 
vary considerably ; they consist mainly in 
alterations in the voice and in some degree of 
dyspnoea, both being determined by the position 
of the affected cord or cords. The voice may 
be unaltered; it may be husky or completely 
lost. Dyspnoea, which may be marked, results 
from the fixation of both vocal cords near to 
each other. 

The diagnosis is sometimes difficult, in other 
cases impossible, especially when from the 
absence of any thickening about the arytenoid 
cartilage a differentiation from true nerve 
paralysis is practically impossible. Semon lays 
considerable stress upon the following diagnostic 
points : the presence of tumefaction round an 
immobile arytenoid cartilage or an abnormal 
position of the same ; the presence of cicatrices 
or cicatricial distortion ; and lastly, fixation of 
the vocal cord in the abducted position. 

3. Stenosis of the Larynx 

After what has already been written upon 
perichondritis and anchylosis of the crico-ary- 
tenoid joint in the two previous sections, little | 
remains to be added upon the subject of laryn- 
geal stenosis. In addition to the many laryngeal 
affections there enumerated, which may lead to 
some degree of narrowing of the lumen of the 
larynx, we must mention a few in which no 
antecedent perichondritis is found. To these 
must be added congenital webs or adhesions 
between the vocal cords ; the false membrane of 
diphtheria ; the acute oedema complicating septic 
inflammations, and the presence of suspected 
foreign bodies; and lastly, bilateral abductor 
paralysis of the vocal cords of neuropathic 
origin. 

Treatment. — The treatment of perichondritis 
and its sequelae must be considered under three 
heads : — 

1. The treatment of the acute stage of the 
inflammation. 

2. The relief of dyspnoea. 

3. Treatment of the resulting deformity 
(stenosis). 

1. During the stage of acute inflammation 
the patient must remain in bed, and absolute 
rest of the voice must be insisted upon. Cold 
may be applied to the larynx externally by 
means of a Leiter’s coil or by an ice bag, while 
further relief may be obtained by the sucking 
of ice. Some recommend the application of 
leeches over the larynx. If the pain is severe, 
opium is necessary; the food should be soft, 
non-irritating, and cold. Sometimes all the 
nourishment must be given by means of 
enemata. 

In the syphilitic cases potassium iodide should 
be administered internally in conjunction with 
mercurial inunction. If an abscess bursts and 
continues to discharge, tonics and a nourishing 
diet become necessary. 


2. If dyspnoea threaten, scarification of the 
swelling may afford the necessary relief ; or in 
the event of the abscess pointing, incision should 
be practised. Intubation may be possible ; but 
if these methods fail to give relief, or if the case 
has become an urgent one, tracheotomy must 
be performed. 

3. The treatment of the resulting stenosis, 
although a subject of great importance, can 
only be briefly dealt with here. Dilatation 
with intubation tubes or bougies, thyrotomy or 
the permanent use of a tracheotomy tube, are 
the means at our disposal for such treatment. 
Gradual dilatation by means of O’Dwyer’s tubes 
has been successfully practised in those cases 
of stenosis which have resulted from chronic 
cicatricial contraction of the glottis, if the 
commencement of such treatment has not been 
too long delayed. The size of the tube intro- 
duced is from time to time increased. Similar 
results have been obtained by the temporary 
introduction of Schroetter’s tubes and specially 
devised cannula). In a large number of cases, 
however, dilatation does not prove satisfactory, 
and the patient is subjected to considerable 
discomfort and annoyance without any advan- 
tage accruing. Sometimes the thyroid cartilage 
is split (thyrotomy or laryngo-fissure), the parts 
being thus thoroughly exposed, and the in- 
filtrated tissue dissected off with the object of 
enlarging the glottic aperture. In spite of care 
taken in the after-treatment to maintain the 
lumen of the larynx by the passage of bougies, 
a relapse to the former condition follows in a 
number of cases. The wearing of a tracheotomy 
tube permanently becomes in many instances a 
necessity, which gives, however, to the patient 
the greatest possible amount of comfort under 
the circumstances. Not only is the risk of 
respiratory difficulty in this way overcome, but 
he is able, by placing his finger upon the outer 
end of his tube, to converse with those about 
him often with considerable success. 

Congenital Laryngeal Stridor 

Synonyms : Infantile Laryngeal Spasm^ Infantile 
Respiratory Spasm, Respiratory Croaking, 
Congenital Laryngeal Obstruction^ 

Definition . — A condition of noisy breathing, 
due to interference with the free entrance of air 
into the larynx, which begins at or soon after 
birth, lasts more or less continuously for many 
months, and disappears spontaneously before the 
end of the second year. 

Clinical Features . — In a typical and uncom- 
plicated case of congenital stridor, the infant 
who appears normal in other respects is noticed 
immediately, or within a week or two after 
birth, to have noisy breathing. The noise 
consists of a crowing sound accompanying in- 
spiration, which rises to a high-pitched crow 
when a longer or more vigorous breath is taken. 
Expiration is often accompanied by a short crow 
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when the stridor is loud, but at other times it is 
noiseless. Even in the most severe cases there 
are occasional brief intervals during which there 
is no sound audible ; but with this exception the 
stridor goes on constantly when the child is 
awake, and sometimes even when he is asleep. 
Any emotional excitement or any physical cause 
of deeper breathing, such as exposure to colder 
air or exertion on sucking, is apt to intensify 
the sound. The child’s power of crying and 
coughing is quite unaffected. Although the 
breathing is noisy it is not accompanied by the 
slightest distress, and there is no cyanosis. 
There is, however, always marked inspiratory 
indrawing of the thoracic abdominal walls, 
except in the very slightest cases. 

The stridor increases in loudness during the 
first few months, and after remaining about the 
same for a few more months, gradually lessens 
and disappears spontaneously in the course of 
the second year. Long after it ceases to occur 
habitually, however, it is apt to be set up by 
emotional causes. 

Etiology. — Great difference of opinion has 
been expressed as to the causation of congenital 
stridor. A peculiarity of form of the upper 
aperture of the larynx is present in moat if not 
in all the cases. This consists in an exaggeration 
of the normal peculiarities of the infantile larynx. 
The epiglottis is more folded on itself, and the 
aryepiglottic folds consequently more closely 
approximated. They may even be found to be 
almost touching in cases where the patient has 
died of respiratory disease accompanied by 
dyspnoea. Some (Lees, Sutherland and Lack, 
Yariot, Kefslund) have regarded this condition 
as a congenital malformation, and thought it 
sufficient to cause all the symptoms. By others 
the symptoms have been attributed to posticus 
paralysis (Robertson), or to adductor spasm due 
to adenoids or some other source of irritation 
(Lori, E. Smith). One writer has even blamed 
enlargement of the thymus (Avellis). 

It is probable, however, that the essential 
elements of the causation of the condition are 
two — (1) an arrest of development of the 
cortical structures which control the coordina- 
tion of the respiratory movements leading to a 
choreiform respiratory spasm (not a spasm of the 
larynx only) ; (2) the extremely soft collapsible 
character of the laryngeal structure naturally 
present in the young infant. These act in the 
following way : ^ — The ill-coordinated and spas- 
modic character of the breathing gives rise to 
a constantly repeated sucking-in of the sides 
of the upper aperture of the soft larynx, and 
leads very soon to its remaining indrawn and 
deformed, exactly as the thorax assumes the 
form known as pigeon-breast when indrawing of 
its lower segment is constantly repeated for a 
long period of time. The stridor is probably 

^ For a fuller account, see a paper by John Thomson 
and Logan Turner, Brit. Med, Journ.^ vol. ii., 1900. 


produced partly at the abnormally approximated 
aryepiglottic folds and partly in the larynx 
proper. 

Diagnosis. — The diagnosis is generally easy. 
The chief points to be attended to are the time 
of onset of the symptoms, the evidence of 
laryngeal obstruction (stridor and chest retrac- 
tion) without any apparent distress, and the 
presence of a loud, clear cry and cough. 

In cases of compression of the trachea by 
caseous bronchial glands, the stridor is mainly 
expiratory, the larynx does not move up and 
down as in cases of intralaryngeal obstruction, 
and there is much greater respiratory distress. 

Prognosis. — Uncomplicated cases tend to 
complete and spontaneous recovery. The 
presence of respiratory spasm, however, con- 
stitutes a serious complication to inflammatory 
diseases of the respiratory organs, so that if 
bronchitis or pneumonia occur the prognosis 
must be guarded. 

Treat7iient . — No form of treatment has usually 
any effect on the continuation of the stridor, 
although cases have been recorded (E. Smith) 
where removal of adenoids was followed by 
improvement. The child should, of course, be 
carefully guarded against chills. 

Laryngismus Stridulus 
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Synonyms : Child-crowing^ Spas7ii of the Glottis, 

Definition . — Laryngismus has been defined as 
“a sudden arrest of respiration followed by a 
long-drawn crowing sound due to inspiration 
through the narrowed glottis ” (Barlow). While 
this is a good description of the usual type of 
attack, the arrest of breathing may occur with 
the thorax in the position of inspiration instead 
of in that of expiration, and then there is no 
crowing heard. The most noticeable pheno- 
menon in an ordinary attack is a spasmodic 
closure of the glottis, but if the seizure is at all 
severe the other muscles of respiration partici- 
pate in the spasm to a varying degree. 

Etiology. — 1. Of the Tende^icy to Laryn- 
gismus. 

Rickets. — In the great majority of cases laryn- 
gismus occurs in rickety children, and it is 
certain that rickets is far the most important 
element in its causation from a practical point 
of view. Whether it is as closely connected 
with an active rickety process in the cranial 
bones, as Kassowitz believes, is very doubt- 
ful ; but its almost invariable association with 
rickety phenomena, and its rapid recovery 
under treatment which cures rickets, is beyond 
dispute. 

Age^ Sex^ etc. — There are, however, several 
other most important etiological factors. The 
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disease generally sets in between the sixth and 
twenty-fourth months of life, and it comparatively 
rarely begins before or after these ages. It is 
commoner in boys than in girls. Several cases 
are apt to occur in the same family. 

Rejiex Causes . — Such sources of reflex irrita- 
tion as painful gums from teething, and adenoid 
growths, are often thought to have something 
to do with its causation. Enlargement of the 
thymus is no longer regarded as a cause ; but it 
is probable that enlargement of the bronchial 
glands may be, and the presence of hydro- 
cephalus certainly is so. 

Time of Year. — As Gee and others have 
shown, the disease is much more prevalent dur- 
ing the first half of the year than in the latter 
six months. Thus in a 100 consecutive cases 
seen by the writer, 81 occurred between January 
and June inclusive, and only 19 between July 
and December. This seasonal distribution has 
been attributed to the children liaving been 
kept much in the house during the preceding 
months. It is also probable that the gmater 
prevalence of cold winds (E. and N.) during the 
spring months has something to do with it. 

2. Of the Seizure. 

Any shock to the nervous system, however 
slight, and any exertion on the child’s part, may 
bring on an attack in those who are predisposed. 
Thus, the child very often has a paroxysm on 
awaking from sleep, if exposed to a draught of 
cold air, if frightened or annoyed in any way, 
and during swallowing or straining. 

Clinical Features. — Laryngismus does not 
often begin suddenly in a severe form in children 
who are perfectly well. In most cases the 
patient has been out of sorts for a week or two 
at least, and the attacks are at first very slight, 
only becoming severe after the condition has 
lasted for some time. The attacks themselves 
set in with great suddenness. The child, who 
has been sleeping quietly or playing in a natural 
happy way, suddenly stops breathing, looks 
scared, and throws his head back with the 
mouth open. The chest is fixed and the body 
and limbs become stiff ; the hands are clenched 
and the feet rigid ; the face turns at first 
cyanotic and afterwards ashy pale. There may 
be apparently a short loss of consciousness, 
although this is not common, and a general 
convulsion may often come on. After a few 
seconds of arrested breathing, the glottic spasm 
relaxes and there is a long inspiration, accom- 
panied by a loud crow which is intermediate in 
character between the whoop of whooping-cough 
and the stridor of croup. This is what happens 
in a severe seizure. There are, however, great 
differences in the severity of the attacks as well 
as in their duration and in the frequency of 
their occurrence. In very many cases a few 
laboured inspirations, accompanied by crowing, 
are all that is to be observed ; while, on the 
other hand, the spasm is occasionally so severe 


and continued that the child dies in it. In 
some cases there are only a few seizures in 
the course of the day ; in others there may be 
twenty, thirty, or more. They are generally 
more frequent during the night. 

As has been already mentioned, rickets is 
present in practically all the cases. We very 
rarely find laryngismus in advanced rickets 
with great deformity ; but it is common in the 
comparatively well-nourished, fat, and often 
rosy-cheeked children in whom the disease, 
although not far advanced, is actively pro- 
gressing. The children are very frequently 
also subject to other nervous manifestations, 
especially to facial irritability (Chvostek’s 
symptom), tetany, and general convulsions. 
Thus, in 100 consecutive cases, 69 showed 
facial irritability, 12 had symptoms of tetany, 
and no less than 60 were said to have had 
general convulsions. Convulsions were much 
more commonly observed in boys than in girls, 
in many cases in which there is no regular 
tetany. Trousseau’s symptom can be elicited 
(see ‘‘ Tetany ”). 

Diagnosis. — The disease with which laryngis- 
mus is most commonly confounded is false 
croup or laryngitis stridula. From this it may 
be distinguished by the absence of a croui)y 
cough and other signs of laryngeal catarrh, and 
of any fever; also by the age of the patient, 
false croup being comparatively rare in children 
under two years. The history of recent con- 
vulsions and the presence of facial irritability, 
or tetany, are strongly in favour of the con- 
dition being laryngismus. 

The glottic spasm which is set up by a foreign 
body in the larynx resembles closely in character 
that of laryngismus ; but the history of the 
case will usually render the diagnosis easy. 

Prognosis. — The prognosis is generally very 
good in uncomplicated cases, as the great 
majority rapidly and comj)letely recover under 
treatment. It must, however, always be 
guarded, because so long as the child is subject 
to even a mild form of the disease, a fatal 
seizure may possibly occur at any moment. 
Should the child acquire any inflammatory 
disorder of the respiratory organs, the presence 
of laryngismus constitutes a dangerous com- 
plication. 

Treatment.— As rickets is such an important 
cause of laryngismus, its treatment naturally 
forms an essential part of the management of 
the case. The diet is to be revised, and the 
proteids and hydrocarbons in the food increased 
if they are deficient. Cod-liver oil is generally 
indicated, and phosphorus (gr. thrice daily) 
is also useful. The child must be taken into 
the open air as much as possible. Rapid and 
striking improvement almost always follows 
the regular use of the cold douche, and often 
this acts like a charm. The douche may be 
given in the following way : — The child is made 
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to sit in a bath containing a small quantity 
of hot water and, immediately a jug of cold 
water (GO" F.) is emptied over his back and 
shoulders ; he is then taken out and thoroughly 
dried before the fire, and rubbed till he is warm. 
This may be done once, twice, or even oftener 
in the day, and is very beneficial even in cases 
where the child is frightened by it. Sedatives, 
of which antipyrin and phenacetin are the most 
useful, may also be given. Should there be 
constipation or an iinhealthy character of the 
motions, it is well to begin the treatment with 
a dose of calomel. The inhalation of smelling 
salts sometimes cuts short a paroxysm. 

LaSSinon. — A bed-pan, night-stool, or 
obstetric chair (Gr. Aao-avov). 

Las^s^ue’s Law.— The fact that there 
is an increase in the reflexes of an organ aflected 
by functional troubles or superficial lesions, 
while there is a suppression of them in organic 
lesions. 

LaS^g'Ue’S Sis'll. — A hysterical pheno- 
menon ; the person aflected is unable to move 
a part of the body unless she sees it ; it is 
usually associated with tactile and muscular 
aiuesthesia of the affected part. See Hysteria 
{SyrnpfomSj Motor Disorder's^ Amyosthenux), 

Laserol. — A resinous substance (C14H22O4) 
obtained from Laserpitin (the crystalline sub- 
stance, C1JJH22O4, contained in the root of 
Laserpitiuni latifolium^ laserwort or herb 
frankincense). 

LsiSSa.r’S Paste. — A paste or ointment 
used in the treatment of eczema and other skin 
eruptions \ it consists of salicylic acid, zinc oxide, 
starch (powdered), and vaseline. 

Lassitude. — Exhaustion and fatigue, such 
as are in health produced by exertion, unassoci- 
ated with any preceding exertion. See Typhoid 
Fever {Symptoms, Nervous System). 

Latah.— A curious mental affection met 
with in the Malay Peninsula, Java, and in certain 
parts of Russia, characterised by symptoms 
which depend on an increased susceptibility to 
the influence of suggestion. It is a peculiar 
emotional disease closely allied to those known 
as dancing mania and the various religious 
psychopathies. “ Under ordinary circumstances 
the subjects of latah appear in no way different 
from their neighbours. But on the occurrence 
of some sudden and startling impression, such as 
a loud sound or anything calculated to produce 
a vivid impression, or on witnessing particular 
movements, or on hearing peculiar sounds, or 
in response to some overt suggestion by word, 
movement, or facial expression on the part of an 
experimenter, they pass into a peculiar mental 
state in which they involuntarily utter certain 


sounds or words or execute certain movements. 
In other instances they will imitate words and 
movements, or yield themselves to suggestions 
coming from others, or even from the phenomena 
of external nature. During their hypnotic-like 
state, which in some may last for a few moments, 
in others for an indefinite time, or until removed 
by a contrary suggestion, although consciousness 
and intellect are clear, and although strenuous 
efforts may be made to resist suggestion, the 
victim is at the mercy of his prompter, and will 
inevitably follow any lead indicated, no matter 
the consequences.’’ (Manson.) This extract 
briefly indicates the leading features of the dis- 
ease. For further information regarding this 
the reader is referred to the literature. 

LITERATURE. — Clifford Allbutt. System 
of Medicine, vol. viii., with bibliography. 

Ld.tent. — Concealed or masked ; existing, 
but not evident or fully developed ; thus we 
speak of latent empyema {see Nose, Accessory 
Sinuses, Inflammation op, Chronic Suppuration 
or Latent Empyer)m), latent hyperinetropia {see 
Refraction, Ilyprermetropia), latent peritonitis 
{see Peritoneum, Acute Peritonitis, Symjytoms), 
latent strabismus {see Strabismus, Superahle 
Squint), and latent typhoid fever {see Typhoid 
Fever, Forms of. Ambulatory or' Latent). The 
latent period in the development of a disease is 
the incubation time, when the malady is really 
present in the system but has not yet manifested 
itself by symptoms. In Physiology, the latent 
period is that which intervenes between the 
stimulation and the resulting contraction of a 
muscle {see Phvsiology, Tissues, Muscle, Course 
of Contraction). Latent is opposed in meaning 
to patent. 

LSiterSiCl. — Towards the side or lateral 
aspect of anything ; similarly formed words are 
cephalad (towards the head), caudad (towards 
the tail), dextrad (towards the right side), and 
dorsad (towards the back). 

Lateral Chain Theory. See Im- 
munity {Side Chain dlieory). 

Lateral Curvature. See Spine, 
Surgical Affections of {Scoliosis). 

Lateral Deviation.— Deflection to the 
side, especially applied to displacement of an 
organ, like the uterus, which is situated in the 
middle line. See Labour, Protracted {Lateral 
Obliquity of the Uterus). 

Lateral Fillet. See Auditory Nerve 
AND Labyrinth {Localisation of Seat of Lesion 
in Nerve- Deafness). 

Lateral Operation.— The operation 
of lithotomy, in which the incision is made on 
one or the other side of the perineum. See 
Bladder, Injuries and Diseases of {Calculus, 
Lithotomy)* 
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Lateral Sclerosis. See Paralysis 
{Primary Lateral Sclerosis^ Amyotrophic Lateral 
Sclerosis), 

Lateral Si n us. See Brain, Physiology 
OP ( Venous Circulation ) ; Brain, Surgery op 
{Abscess^ Diagnosis^ Lateral Sinus Phlebitis). 

Lateral Ventricles, Brain, Physi- 
ology OP {Lymphatic Circulation ) ; Hydro- 
cephalus {Internal ) ; Meningitis, Tuberculous 
AND Posterior Basic {TreatTnenf^ Drainage of 
Ventricles). 

Late Rickets. — Rickets developing after 
the third year but usually before puberty. See 
Rickets {Late Rickets), 

Lateriticus Deposit.— The “brick- 
dust ” sediment or deposit (Lat. later^ a brick), 
consisting of amorphous urates, found in the 
urine in cases of the lithic acid diathesis. See 
Urine, Pathological Changes in {Urinary Sedi- 
mentSy Amorphous Urates). 

Latero-.|— In compound words latero- 
means relating to the side, as in latero-ahdmninal 
(relating to the side and the abdomen, e.g. the 
Sims^ position in gynaecology), latero-dorsal (re- 
lating to the side and the back), latero-deviation 
(displacement to one side), latero-fexion and 
latero-version (flexion or version to one side), 
and laterodm'sion (twisting to one side). 

Latex.— Milky fluid, especially that which 
exudes from various plants, but also the chyle. 

Lathyrism. — A disease, somewhat re- 
sembling beriberi, due to the ingestion of meal 
from various kinds of vetches or chick-pea 
(Lathyrus cicera, L. sativus, etc.), characterised 
by spastic paraplegia (and tremors) like that 
which follows transverse myelitis (with haemor- 
rhage); lupinosis. It occurs in Italy, India, 
Kabylia, and France. See Toxicology {Food- 
stuffs^ Vegetable^ Lathyrism). 

Lathyrus. See Lathyrism. 

LatiSSinnuS Dorsi. — The broad muscle 
of the back. See Muscles, Diseases op {Con- 
genital Absence). 

Latitude. See Meteorology {Tempera- 
tu/re as influenced by Latitude). 

Latrines. — Public water-closets, in which 
the closets are arranged side by side and open 
into a common trough containing water. They 
are used in schools, barracks, factories, and in 
the poorer districts of large towns ; they have 
the disadvantage of being somewhat offensive, 
and they are flushed with difficulty. See 
Sewage and Drainage {Water-Closets, Trough 
Closets). 

LaudablO. — Healthy, in the sense that 
in the healing of wounds the pus thrown out 


was regarded as praiseworthy and an efficient 
agent in the reparative process ; no longer used 
in this sense. 

Laudanum. — Tincture of opium. See 
Opium ; Morphinomania ; Toxicology {Opium 
and Morphine) ; etc. 

LauSfhingf - Gas. See Anaesthetics 
{Nitrous Oxide Gas). 

Laugfier’s Hernia. — A femoral hernia 
in which the sac protrudes through an opening 
in GimbernaPs ligament. See Hernia {Femoral). 

Laumonier’s Gang^lion. — The 

carotid ganglion. 

Laundries. — According to the Factories 
and Workshops Act of 1901, laundries are re- 
garded as factories if mechanical power be used 
in them, as workshops if it be not. Women and 
young persons must not be employed in them 
for more than sixty hours per week, and children 
for more than thirty hours ; the same hygienic 
provisions must be made for them as for factories 
or workshops. Public laundries are to be recom- 
mended, especially for the washing of infected 
articles so that these may be kept apart and 
dealt with separately. 

Laurocerasi Foiia.— The fresh leaves 
of Prunus lanrocerasus, the Cherry Laurel, “Bay 
Leaf.” It contains laurocerasin, a glucoside, a 
compound of amygdalin and amygdalic acid, 
by the decomposition of which in the presence 
of moisture small quantities of prussic acid 
are formed. Preparation — Aqua Laurocerasi. 
Contains about per cent of prussic acid. 
Dose — 1-2 3 . It is nob often employed because 
the amount of hydrocyanic acid present is very 
uncertain. It may be used as a flavouring 
agent. 

La.urvik. See Balneology {Norway). 

La.va.g’e. — The washing out of the stomach. 
An india-rubber stomach-tube with a glass funnel 
and some tubing are needed ; the funnel is filled 
with fluid (water, saline solution, etc.) which 
passes through the tubing into the stomach 
tube and so into the stomach ; the funnel is 
then lowered and the fluid flows out again by 
syphon action ; the process is repeated several 
times till the water comes back clear. Lavage 
is useful in chronic dyspepsia (especially in the 
fermentative form), and in dilatation of the 
stomach, but is not to be employed if there is 
the suspicion of the presence of a gastric ulcer 
or thoracic aneurysm. The intestine may also 
be washed out, but this is usually called irriga- 
tion. See Enemata ; Indigestion {Treatment, 
Instrumental Measures). 

Lavatories. See Sewage and Drainage 
{Lavatories^ Baths, and Sinks). 
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Lavendor. — The flowers of Lavandvla 
vera or L. ojfficirudis yield an oil {Olevm Lavan- 
dul€e)y which contains an alcohol (Li'iuilool^ 
CioH,jOH), Linalool acetate, and the oil Cineol 
(isomeric, with hydrate of cajuputene), and is 
given in doses of ^ to 3 m. ; official preparations 
are the Spiritus Lavandulce (dose, 5 to 20 m.) 
and the Tinctwra LavandidcB Compos^ita (dose, 
J to 1 fl. dr.), while the oil of lavender is con- 
tained in Linimentum Camphor oe Ammoniatum, 
and the compound tincture is found in Liquor 
Ar&enicalu. It has the carminative and stimu- 
lating actions of all the aromatic volatile oils, 
and the compound tincture is used as a red 
colouring agent (it contains red sanders-wood). 

L3.VOr3.ll’8 BodiOSa — The crescent- or 
sickle-shaped bodies found in the blood of 
malarial patients by Laveran, in 1880. See 
Malaria {History). 

LSiVOy. See Balneology {Switzerland, 
Canton Vand). 

La.W. See Beaumi^is’ Law ; Colles’ Law ; 
Courvoisier’s Law ; LAsi:GUE’s Law ; Profeta’s 
Law; etc. 

LAX3.tive. — A mild purgative medicine, 
such as honey, fruits (figs, prunes, stewed 
apples), sulphur, treacle, nux vomica, and olive 
oil. See Pharmacology. 

**La,XOin.” — A synthetic laxative (dihy- 
droxyphthalophenone) recommended in place of 
the various vegetable drugs whose composition 
is apt to vary (Oppenheimer). 

Layman > — The term layman was first 
used of a non-clerical person, but it now includes 
those who are outside any of the professions, 
such as medicine, law, and art ; with regard to 
any one of these professions the layman is an 
‘‘outsider,’^ one of the laity. 

Lazaretto.— A leper house or hospital, 
but more often used now for a quarantine 
building. 

Lead. See also Amblyopia {Toxic) ; Brain, 
Tumours op {Diagnosis) ; Colour Vision {Ac- 
quired Colour Bluulness)] Constipation {Causes, 
Drinking Water)) Ceneral Paralysis {Dia- 
gnosis) ; Insanity, Etiology op {Toxic Action) ; 
Insanity, Nature and Symptoms {Etiological 
Varieties); Leucocytosis (Tb-r^c) ; Nerves, Mul- 
tiple Peripheral Neuritis {Lead Paralysis); 
Nephritis {Penal Cirrhosis, Etiology) ; Stomach 
AND Duodenum, Diseases of {General Etiology); 
Toxicology {Lead) ; Trades, Dangerous {Lead 
Poisoning) ; Unconsciousness {Lead Poisoning) ; 
Vision, Field op {Limitation in Lead Poison^ 
Plumbum ; symbol, Pb. The metal 
itself is of no value therapeutically, and is 
represented officially by the following salts. 1. 


Plumhi Oxidwm, lead oxide, known as “litharge.^^ 
It exists as red scales made by roasting lead in 
air; it is insoluble in water but soluble in 
nitric and acetic acids. When boiled with olive 
oil it yields an oleate. Preparation — Emplas- 
trum Rumbi, consisting of lead oleate or “ lead 
soap.” It is contained in P]mplastra Hydrargyri, 
Plumbi lodidi, Resime, and Saponis. 2. Plvmbi 
Carbonas, really a mixture of carbonate and 
hydrate. It is known as “ white lead.” It is a 
heavy white insoluble powder. Preparation — 
Unguentum Plumbi Carbonatis. It may be 
used as a dressing for burns, scalds, and ulcers 
provided that too large a surface is not affected. 
An ointment made up with starch and cold cream 
is recommended for severe sunburn. 3. Plumhi 
Acetas, known as “sugar of lead.” It is pre- 
pared from the oxide by the addition of acetic 
acid and water. It deposits in large, porous, 
tangled masses, with a sweet astringent taste. 
It is soluble 10 in 25 of water. Dose — 1-5 grs. 
Preparations — (1) Unguentum Plumbi Acetatis. 
(2) Suppositoria Plumbi Composita. Each con- 
tains 3 grains of lead acetate and 1 grain of 
opium. (3) Pilula Plumbi cum Opio; lead acetate 
6, opium 1, syrup of glucose §. Dose — 2-4 grs. 
In the following preparation made from the 
acetate the lead exists in the form of the Sub- 
aceUxte. (4) Liquor Plumbi Subacetatis Fortis 
(Goulard's extract). A clear, colourless liquid, 
containing 24 per cent of the subacetate. (5) 
Liquor Plumbi Subacetatis Dilutus (Goulard's 
lotion or water). Contains 1 part of the strong 
liquor in 80. (6) Glycerinum Plumbi Sub- 

acetatis. (7) Unguentum Glycerini Plumbi Sub- 
acetatis. Externally, the lotions and ointments 
derived from acetate of lead are used for their 
astringent and sedative effect. They are applied 
in cases of moist eczema and in some forms of 
ulceration. The weak liquor is employed as an 
injection for gonorrhoea, vulvitis, leucorrhoea, 
and otorrheea. It is also used in cases of sprain, 
and in painful affections of muscles. For this 
purpose it should be mixed with opium, as in 
the commonly employed lead and opium lotion, 
made by mixing 5 grs. of extract of opium, 
5 j of the dilute liquor, and 5j of water. In- 
ternally, lead acetate is widely prescribed as an 
astringent in severe diarrhoea, as in dysentery ; 
and in luemorrhage from the stomach and in- 
testine, as in gastric ulcer and tuberculosis. 
For these purposes the pill with opium, and the 
suppository, are specially valuable. The sup- 
pository is also useful in painful haimorrhoids 
and in ulcerative conditions of the rectum. 4. 
Plumbi lodidum, a bright yellow powder almost 
insoluble in water. Preparations — (I) Emplas- 
trum Plumbi lodidi ; (2) Unguentum Plumbi 
lodidi. These are sometimes applied in cases of 
glandular enlargements, especially if there is 
present at the same time some irritation of the 
skin ; but it is doubtful if they are of any real 
value. 
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Lead Colic. — Abdominal pain due to j 
lead poisoning, resembling true colic in its 
characters, often preceded by constipation. 
See Lead ; Toxicology {Lead). 

Lead Palsy. — A result of lead poisoning, 
in which wrist-drop is a prominent symptom. 
See Lead ; Toxicology ; Trades, Dangerous ; etc. 

Lead Poison I ngf. See Toxicology 
{Lead ) ; Trades, Dangerous {Lead Poisoning ) ; 
etc. 

Leamingfton. See Balneology {Eiig- 
landy Muriated Waters ) ; Mineral Waters 
{Muriated Saline^ without Carbonic Acid Gas). 

Leaping* Ague. — A form of dancing 
mania or choreomania. 

Leash Ulcer. See {Phlyctenular 

Ulcer, Fascicular Keratitis). 

Leather Dressing. —An offensive 
trade, like fell-mongering, in the carrying on 
of which the pelts are limed, then washed, then 
immersed in “puer” (a mixture of water, dogs’ 
dung, and pigeons’ manure), then bleached, and 
then tanned ; the odours are disagreeable. The 
law requires cleanliness of the buildings, an 
ample water supply, and frequent emptying of 
the lime-pits. 

Leber’s Atrophy. — Hereditary optic 
atrophy. See Ketina and Optic Nerve {Atrojyhy 
of Optic Nerve, Etiology). 

LecanopagUS. — Symmetrically united 
twins in which the union is by the pelves (Pygo- 
pagus or Ischiopagus). The word lecano-, from 
the Greek \€Kdv 7 ], a dish, means relating to the 
pelvis ; thus lecano-terata are monstrosities in 
which the malformation affects most markedly 
the pelvis. 

Lecithin . — A fat in which one of the acid 
radicles is replaced by phosphoric acid linked 
to cholin, hydroxyethyl - trimethyl - ammonium- 
hydroxide (C44H9QNPOy) ; it is found in the 
yolk of egg (Gr. XeKtOos, yolk of egg), blood, 
bile, brain, nerves, semen, etc., and it is now 
frequently employed as a therapeutic agent in 
the treatment of amemia, neurasthenia, rickets, 
etc. See Liver, Physiology of {Regulation of 
Supply of Fat ) ; Physiology, Tissues {Nerve ) ; 
Physiology, Bt^ood {Red Cells, Chemistry ) ; 
Physiology, Food and Digestion {Eggs ) ; Physi- 
ology, Excretion {Milk Secretion, Phosphorus 
Compounds). 

LCCitOgen. — A powder with a pleasant 
taste, consisting of a combination of lecithin 
and cocoa ; it has been recommended in doses 
of three to four tea-spoonfuls daily in the 
treatment of secondary anaemias. 

Ledesma. See Balneology {Spain). 


Leeches. See also Brain, Affections of 
Blood-Vessels ( Vascular Lesions, Treatment) \ 
Brain, Surgery of {Concussion, Treatment ) ; 
Kidney, Surgical Affections of {Trauirmtic 
Nephritis, Treatment)', Mediastinum {Growths, 
Treatment ) ; Nose, Foreign Bodies, etc. {Para- 
sites) ; Skin Diseases of the Tropics {Caused 
by Animal Parasites, Leeches). — Hirudo, the 
leech. Two kinds of leech are official — the 
speckled leech, Samguisuga medicinxxlis, and 
the green leech, Sanguisuega officinalis* The 
belly of the former is greenish yellow with 
black spots, while that of the latter is plain 
olive green. The body of each is about two 
inches long, wrinkled transversely, and of a 
dark green colour with reddish stripes longi- 
tudinally. At each end of the body there is 
a muscular disc, the anterior one being pro- 
vided with a triradiate mouth by means of 
which the animal bites. In the pharynx is 
secreted an anti-coagulating substance which 
prevents the flow of blood stopping too soon. 

Leeches are applied to the skin for the 
extraction of blood in inflammation or con- 
gestion of deep-seated organs — e.g. one or 
two may be placed behind the ear in inflam- 
mation of the tympanic cavity, or four or flve 
over the liver when that organ is enlarged 
and congested. The part of skin selected 
should be thoroughly washed, and, if necessary, 
shaved ; after which a little milk is dabbed over 
it. The leech is cleansed by being allowed to 
swim about in water, and is then applied to 
the skin in a test-tube or wine-glass. A good 
specimen should extract from J-2 3 of blood, 
and when full it will drop off of its own accord. 
If it is desired to remove it before it is satisfied, 
the application of strong salt solution will 
usually make it leave go its hold. When a 
large amount of blood is to be removed, the flow 
may be prolonged by applying a hot fomenta- 
tion after the leeches have fallen off. Should 
the bleeding continue too long, firm pressure 
with a pad will usually stop it ; but if not, the 
bite must be touched with a silver nitrate 
pencil, or perchloride of iron solution. When 
applied to mucous membranes, as in the mouth, 
rectum, or vagina, the leech must be introduced 
in a leech glass — a tube narrowed at one end so 
that only the head can protrude. 

Leeks. See Invalid Feeding {Vegetables, 
Celery, Sea Kale, and Leeks). 

Leg*. See Amputations {Leg) ; Aneurysm 
{Lower Limb) ; Artificial Limbs {Leg — Bucket, 
Anglesea, Palmer, and Bly Leg ) ; Deformities 
{Bow-Legs ) ; Fractures {Leg ) ; Labour, Opera- 
tions ( Version ) ; Lymphatic System, Physio- 
logy AND Pathology {Leg) ; Puerperium, Physi- 
ology {(Edema of Legs ) ; Puerperium, Patho- 
logy {Phlegmasia Alba Doleus ) ; Ulcers and 
I Ulceration {Leg Ulcers). 
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Lefifal Medicine. See Medicine, For- 
ensic. 

LeSfai’S Disease. — Tenderness and 
pain on the part of the scalp supplied by the 
auriculo-temporal nerve, with catarrh of the 
pharynx and middle ear ; cephalalgia pharyngo- 
tympanica. 

Legitimacy. — The fact of being legiti- 
mate, i.e, in accordance with law; thus we 
speak of the legitimacy of a child born in wed- 
lock or within a number of months after the 
death of the father. See Illegitimacy. 

Leg’ll me ns. — The seeds of the Legumi- 
710806. See Physiology, Food and Digestion 
( Vegetable Food-S tuffs). 

Legumlnosae. — A natural order of 
plants, the pea and bean tribe, containing 
many seeds used as food; some of them con- 
tain a proteid, legumin, or vegetable casein ; 
the vetches also belong to this order. See 
Lathyr[sm. 

Lehman’s Sign.-— If, during the giving 
of chloroform, the patient’s eyelids keep opening 
although closed by the aiiiesthetist, the ana3s- 
thetisation will be difficult. 

Lelo- . — In compound words leio- (Gr. Xctos, 
smooth) means smooth or glossy, e.g. leiodermia, 
leiomyoma. 

Leiodermia. — A smooth or glossy con- 
dition of the skin due to atrophic changes ; a 
form of xerodermia. 

Leiomyoma. — A tumour composed of 
unstriped (smooth) muscular tissue; a fibroid, 
e.g. of the uterus. 

Lelshman-Body. — A parasitic body 
found by Leishman in the spleen in cases of 
Kala-aza7' or J^ingdasmosis. See Donovan- 
Leishman Bodies ; Malaria ; etc. 

Leiter’s Coil or Tubes. — Flexible 

metal tubes which can be applied closely to any 
part of the body {e.g. the head), and through 
which cold water can be made to flow; an 
apparatus for reducing the temperature of a 
part. 

Lembert Suture.— Amethod of closing 
an opening (wound or incision) in the intestine 
by bringing peritoneum into relation with peri- 
toneum. The peritoneal and muscular coats are 
transfixed by the needle transversely on one 
side of the opening ; the needle is then brought 
out and carried across the opening to transfix 
the same coats on the opposite side, and in this 
way the wall is doubled in peritoneum being 
brought into contact with peritoneum. A modi- 
fied form of this suture is used to close the 
uterus in cases of Ceesarean section. See In- 
testines, Surgical Affections of {Treatment). 


Lemniscus. — A band of nerve fibres 
passing from nuclei in the medulla upward 
through the pons and crus cerebri to the cere- 
brum, where it divides into the lateral and 
median fillets ; the fillet. 

Lemon. — Lemon Peel, Lirnonis Cortex ; 
obtained from the fruit of Citrus Quedica, var. 
Limonutn.^ grown in the south of Europe. It 
contains a volatile oil and a bitter principle. 
Preparations — 1 . Syrupus Lirnonis. Dose — 
^-13. Lemon juice is also used in its prepara- 
tion. 2. Tinctura Lirnonis. Dose — ^-1 3. 3. 
Oleum Lirnonis. Dose — ^-3 m. Lemon peel is 
contained in Infusum Aurantii Compositum and 
Infusum Gentiame Compositum. The pre- 
parations of lemon peel are used as flavouring 
agents. Succiis Lirnonis^ Lemon Juice, is the 
freshly expressed juice of the ripe lemon. It 
contains citric acid, both free and in the form 
of salts, chiefly salts of potassium. Dose — J-4 3. 
Lemon juice is very valuable in the treatment 
and prevention of scurvy ; it is more efficacious 
than citric acid itself, probably because of the 
large quantity of potassium salts contained in 
it. It is also used to relieve tliirst, usually in 
the form of an efiervescing drink. See also 
Hydropathy ( Water- Drinking ) ; Pharmacology ; 
etc. 

Lemona.Cle. See Invalid Feeding {Bev- 
eiages., Lemonade) ; Lemon ; Trades, Dangerous 
{Lead Poisoning^ Preveiitive Treatment.^ Acidu- 
lated Drmks). 

Lenlga.llol. — Triacetate of pyrogallol ; 
used, as an ointment, in eczema and psoriasis 
(strength, ^ to 5 per cent). 

Lenlrobln. — Tetracetate of chrysarobin, 
employed in skin diseases. 

Lon It I V0. — Soothing, emollient, demul- 
cent, or gently laxative {e.g. a lenitive electuary). 

Lenk. See Balneology {Switzerland^ 
Canto7i Bern). 

LennhofF’S si^fn. — In cases of hydatid 
cyst of the abdomen, a furrow is seen to form 
between the tumour and the edge of the ribs on 
deep inspiration ; this is called LennholPs sign. 

Lens (Crystalline). 


Anatomy and Physiology . . .379 

Displacements ..... 380 

Lenticonus 381 

Microphakia 381 

Coloboma . . . . . .381 


See also Accommodation {Conditio7i of Lens) ; 
Cataract ; Eye, Clinical Examination of ; 
Eyeball, Injuries of {Dislocation of Lens) ; 
Glaucoma {Causes of Secondary Glaucoma^ Dis- 
location of Lens) ; Refraction. 

The crystalline lens and the cornea are the 
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principal parts of the eye which have to do 
with the formation of retinal images. For this 
reason they are transparent. In addition, the 
lens is capable of altering its focus, so as to admit 
of retinal images being obtained of objects lying 
at different distances from the eye. For this pur- 
pose (accommodation, as it is called) the lens is 
so constructed as to admit of its shape altering 
in accordance with the state of contraction of 
the ciliary muscle (see “ Accommodation,” vol. i.). 
The lens is an epithelial structure, and as such 
continues to grow throughout life, though only 
comparatively slowly after the end of foetal life, 
and still more so after adult life is reached. 

It develops from a thickening of the ectoderm 
which comes to lie in contact with the primitive 
optic vesicle on either side. This thickening 
becomes involuted and cut off at its neck, so 
as to form a sac which is eventually filled up 
mainly, and at first wholly, by the proliferation 
of the cells of its posterior wall. The portion 
of ectoderm, on the other hand, which closes 
over the front of the lens epithelium afterwards 
becomes the epithelial layer of the cornea. 

The cells of the posterior wall of the lens sac 
become gradually more and more elongated into 
the so-called lens fibres, whilst those of the 
anterior wall develop into the single layer of 
cubical cells which line the inner surface of 
the anterior capsule, and which exercise an im- 
portant influence in afterwards maintaining the 
transparency of the lens. 

The more peripheral of these cells, however, 
those which lie towards the equator of the lens, 
also undergo an elongation, but not until the 
lens has become solid. The resulting fibres, 
the shorter ones of which are nucleated like 
the cubical cells, have to do with the subsequent 
growth of the lens, and constitute what is known 
as the transitional zone. 

The development of the lens, so far as its 
transparency and position goes, is complete 
before the end of foetal life. During life the 
healthy lens remains transparent ; at first, too, 
it is perfectly colourless, though in advanced 
age it develops a more or loss marked yellowish 
colouration. 

It is approximately, though not accurately, 
centred with the cornea, its axis deviating 
usually about 5** from that of the cornea, and 
is held in position by the suspensory ligament 
or Zonule of Zinn, the fibres of which are firmly 
incorporated with its capsule mainly at its 
anterior and posterior peripheral portions. The 
suspensory ligament has also a firm attach- 
ment to the ciliary body and its processes, so 
that the state of contraction of that muscle 
influences the degree of tension which the 
capsule exerts on the lenticular fibres (vide 
“ Accommodation ”). 

The lens capsule is a homogeneous trans- 
parent membrane whose histogenesis is not 
altogether clear. Though continuous, it is com- 


monly divided by anatomists into an anterior 
and posterior position. The anterior capsule is 
considerably thicker than the posterior. The 
lens capsule is strong and elastic. 

The body of the lens, though elastic, is of 
much less firm consistency than the capsule. 
At first its consistency is pretty much the same 
throughout ; but before the age of thirty there 
has developed in its centre a portion, the so- 
called nucleus, which always increases in size, 
and forms, therefore, a larger proportion of the 
whole lens as age advances. There is, however, 
no sudden transition between the nuclear and 
the surrounding cortical portion. 

The formation of the nucleus is due to loss of 
liquid, and probably also to the absence of meta- 
bolic changes. Its consequent greater density 
causes it to be more highly refractive than the 
cortex. Owing to this, some reflection of light 
takes place at its surface ; this gives rise to 
the grey appearance of the pupil in elderly 
people so different from the pure black which 
characterises the pupil of the young. The 
hardening process also causes a diminution of 
elasticity, and a consequent diminution in the 
range of accommodation. 

Helmholtz has shown that, owing to the 
gradual change in the density of the successive 
layers of the crystalline lens, its focal power is 
greater than if it possessed throughout the same 
density as it has in its nuclear portion. 

The lens exercises a considerable power of 
absorption of both actinic and heat rays. Its 
nutrition is supplied by li(piid from the ciliary 
processes which enter the capsule mainly in 
the region of the equator. 

Dhplacernents of the lens can only occur where, 
from accident ^ or disease or faulty development, 
the suspensory ligament is wholly or partially 
defective in structure or attachments. Con- 
genital displacement of the lens, ectopia lentis, 
which is due to defective development of a 
portion of the ligament usually in the neighbour 
hood of the foetal slit, is generally bilateral. It 
is hereditary, and frequently met with in several 
members of the same family. In one instance 
known to the writer seventeen members of a 
family (in three generations) wore affected in 
this way. 

The diaf/nosis of ectopia lentis is easily made. 
The iris quivers on movements of the eye (irido- 
donesis), and on examination with the ophthal- 
moscope mirror part of the margin of the lens 
is seen to cross the pupil. When the displace- 
ment is very slight this may only become visible 
if the pupil is dilated. In many cases vision is 
improved by the use of glasses. In some cases 
concave glasses which correct the myopia exist- 
ing in that part of the pupil which lies in front 
of the lens are the most suitable ; in other cases 
the greatest improvement is got by the use of 
convex glasses correcting the area from opposite 
^ See “Eyeball, Injuries of,” vol. iii. 
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which the lens is displaced. There is often, too, 
a difference of refraction according to the posi- 
tion of the head, the myopia being greater owing 
to the falling forwards of the lens when the 
head is held down. There is a tendency on 
comparatively slight injuries to the eye, in these 
cases, for the lens to become dislocated into the 
anterior chamber. 

Traumatic dislocation of the lens is not an in- 
frequent occurrence. The lens may be dislocated 
forwards into the anterior chamber or backwards 
into the vitreous. When the blow causing the 
displacement also leads to rupture of the sclera, 
the lens may be dislocated out of the eye 
altogether and lie under the conjunctiva. 

Lenticonus is a curious and rare anomaly. 
Most commonly the conical projection occurs 
in the posterior surface of the lens (lenticonus 
posterior). These cases are probably connected 
in some way with developmental changes. The 
effect of the conical protrusion is to cause a 
high degree of central myopia. Less frequently 
a conical projection of the anterior surface has 
been met with ; the pathology of this condition 
is unknown. 

Microphakia is an abnormally small lens. In 
this condition, though otherwise well developed, 
the lens is very much smaller than normal. 

Colohonui of the lens is a fairly common con- 
genital effect. Most frequently only a slight 
flattening or notch is found to exist in the lower 
or lower and inner portion of the lens equator 
Sometimes, however, the notch is deep, and is 
then generally associated with coloboma of the 
iris, or with ectopia lontis. Different views are 
entertained as to the cause of this condition. 
Apparently all cases, at all events, are not due 
to localised defects of nutrition caiised by im- 
perfect closure of the foetal fissure. It seems 
likely that in a number of cases a delay in the 
absorption of the vascular tissues found in the 
foetus may cause notching by pressure. 

Lenses. See Refraction {Lenses). 

Lenticonus. See Lens, Crystalline 
{Lenticonus). 

Lenticular. — Having the shape of a lens 
or lentil (bean), e.g. the lenticular muscles of 
the corpus striatum. See Athetosis {Mcyrhid 
Anatomy) ; Brain, Physiology of {Lenticular 
Nucleu^ ; Physiology, Nervous System {Cere- 
brum). 

LentiSfO. — A pigmentary affection of the 
skin, consisting in the formation of small 
freckles or yellowish spots on the face and 
hands. See Skin, Pigmentary Affections of 
{Epithelial Pigmentation). 

Lentils. See Physiology, Food and Diges- 
tion ( Vegetable Food-Stuffs, Legumens). 

Lentin. — Meta-phenylcnediamine hydro- 


chlorate, a white crystalline powder, soluble 
both in water and alcohol, recommended in the 
treatment of diarrhoea of children (dose, ^ grain) 
and adults {Merck). 

Leontiasis Hystrix.— The grave form 
of ichthyosis or porcupine skin. See Ichthyosis 
{Ichthyosis Hystrix Gravior). 

Leontiasis ossea (megalocephaly) is 
the disease, first recognised by Virchow, which 
is characterised by hyperostosis of the facial 
and cranial bones. The cause of the disease 
is unknown, and there is no definite evidence 
that either trauma, rickets, or syphilis are 
causal factors. The onset is, as a rule, noticed 
in early life — from the tenth to the thirtieth 
year — and the disease progresses very slowly, 
as the patient may live for twenty or thirty 
years after the first appearance of the disease. 
A somewhat similar affection is said to occur 
in monkeys. There are two main forms of 
leontiasis ossea, but some cases represent con- 
ditions intermediate between the two extremes. 

1. Localised hyperostosis with the formation 
of “ bosses resembling osteomata, and com- 
posed either of cancellous or compact bone, 
whilst the bone for a varying distance around 
the bosses shows a diffuse hyperostosis. The 
bony masses attain a large size, are often 
symmetrical, affect chiefly the maxilla?, less 
frequently the nasal and frontal bones ; cause 
great deformity of the skull ; encroach on the 
cavities of the orbit and mouth, on the nose 
and its accessory sinuses, and exert pressure 
on various peripheral nerves. The first sign 
of the disease is usually the development on 
the upper or lower jaw of one side of a swell- 
ing, which very slowly enlarges. The further 
symptoms and deformity vary according to 
the site and bulk of the osteomatous masses; 
exophthalmos is the result of partial obliteration 
of the orbital cavity, whilst epiphora and inter- 
ference with nasal respiration and with the 
taking of food may also occur. After the 
disease has lasted for a variable time the 
patient suffers from the effects of pressure on 
various nerves, as in diffuse hyperostosis. 

2. Diffuse Hyperostosis. — The skull is large 
and heavy ; the skull bones, though unequally 
affected, are all involved, their surface is 
uneven, but there are no large exostoses. The 
diploe is either preserved or replaced by com- 
pact bones, and the fossa?, bony cavities, nerve 
channels, and also their foramina, are con- 
stricted. It is very seldom that other bones 
than those of the skull have been also affected. 
There are only twelve cases in the literature 
where the clinical symptoms ai recorded. 
Deformity of the skull has usu/Tl} been an 
early sign, and varies according to the bones 
mainly involved — e.g. the f rentals may become 
very prominent ; exophthalmos gradually 
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develops, and neuralgic pains, facial paralysis, 
blindness, and involvement of other special 
senses, occur in the course of time owing to 
compression of the various nerves. The death 
of the patient has usually been due to cere- 
bral pressure, marasmus, or some intercurrent 
affection. 

Diagnosis. — Bony deformity of the skull is 
the most important sign. The localised form 
in its early stages might easily be mistaken 
for syphilis or sarcoma, and in one instance an 
ossifying myxoma of the nasal septum was 
recorded as leontiasis ossea. Diffuse hyper- 
ostosis has to be distinguished from acromegaly, 
myxocdema, and osteitis deformans (Sternberg). 

Treatment is applicable only when prominent 
bony masses can be removed, or when surgical 
means may be expected to yield relief from the 
effects of pressure on peripheral nerves. 

LopSiritOa See Balneology {Greece). 


Lepcophtheirus.— A variety of fish- 
lice. See Snake-Bitbs and Poisonous Fishes 
{Poisonous Fish). 

Leper. See Leprosy, 


Lepido-a — In compound words lepido- 
(Gr. Xc7rt9, a husk or scale) signifies relating to 
a scale, e.g. lepidosarcoma (a fleshy tumour 
covered with scales), lepidoid (scaly), lepidosis 
(ichthyosis), lepoihrix (a disease of the hairs 
of the axilla or scrotum which are ensheathed 
in sebaceous matter), and leposteophyton (a thin 
scale of bone). 

Le Pita. — Tinea imbricata or Bowditch 
Island ringworm. See Skin Diseases of the 
Tropics {Caused by Vegetable Parasites). 

Lepra« See Leprosy ; Psoriasis {Syno- 
nyms). 


LeprelCOeiS. — The ulceration of leprosy. 


Le pro logy. — The study of the pathology, 
symptoms, and treatment of leprosy {q.v.). 


Leprosy. 

Geographical, etc. 

Clinical Features — 

Lepra Tuherosa 
Lepra Maculo-Ancesthetica 
Pathology — 

Lepra Tuberosa 
Lepra Macido-Anoesthetica 
Etiology . . . . 

Diagnosis . . . . 

Treatment . . . . 
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See also Ainhum {Etiology ) ; Alopecia {Varie- 
ties) ; Bal^ eology {Historical) ; Conjunctiva, 
Diseases {Exanthematous Conjunctivitis) j 
Cornea (Striated Keratitis ) ; Larynx, Chronic 
Infective Diseases {Leprosy); Nerves, Multiple 
Peripheral Neuritis {General Etiology) ; Nose, 


Chronic Infective Diseases {Leprosy) ; Osteo- 
arthropathies {Mode of Production) ; Ovaries, 
Diseases of {Leprosy) ; Palate {Diseases, 
Leprosy) ; Pharynx, Chronic Infective Dis- 
eases {Ijeprosy) ; Post-mortem Methods {Bacterio- 
logical Investigations, Leprous Nodules) ; Scrotum 
AND Testicle, Diseases of {Leprosy of Testis) ; 
Skin, Bacteriology of the {Leprosy, Bacillus 
Lepra) ; Skin Diseases of the Tropics {Con- 
stitutional Infective Diseases with marked Skin 
Lesions) ; Syringomyelia {Morvan's Disease avd 
Leprosy). 

There is evidence to show that leprosy existed 
in Egypt and India in times of great antiquity. 
In an old papyrus, which was transcribed in the 
fifteenth century b.c., reference is made to the 
remedies for the cure of a severe disease named 
“ uchetu ” which caused pain, deformity, and 
often death. The Coptic name for leprosy, 
“ouseht,’’ is considered identical with “ uchetu,” 
and is the Coptic word in the Pentateuch for 
leprosy. As this papyrus professes to be a copy 
of a much older one, it carries the evidence of 
the existence of leprosy in Egypt to a very 
remote antiquity, possibly to 4000 years b.c. 

The evidence of the existence of leprosy in 
India in remote periods is of a more definite 
character, the vernacular terms for leprosy in 
India now being practically the same word as 
that used in the ancient Sanskrit. In the Sans- 
krit writings allusion is made to leprosy in the 
fourteenth century b.c., and very definitely in 
the sixth century b.c. 

Probability points to Africa as the original 
site of the disease, from whence it may have 
spread to India through Arabia. It existed in 
China two thousand years ago. 

There is evidence to show that the disease 
found its way to Greece through Asia Minor in 
the fourth century B.c., and it has been suggested 
that the spread of leprosy in south-eastern Europe 
is associated with the hosts led by Xerxes from 
Asia to Europe. 

There is no doubt that at these times leprosy 
was not accurately separated from other severe 
cutaneous diseases, and the leprosy of the Bible 
undoubtedly included other skin affections as 
well as leprosy. The first good account of the 
symptoms of the disease was given by Aretmus 
in the first century of our era, whose account 
for accuracy and fulness leaves little to be 
desired. 

Lucretius stated that leprosy was confined to 
the valley of the Nile, and Celsus at the 
beginning of the Christian era remarks that it 
was almost unknown in Italy. Pliny the elder 
relates that the disease was brought from 
Egypt and Asia Minor in the time of the first 
emperors, and that it was unknown until the 
return of Pompey’s soldiers from the East — 
jEgypti peculiar e hoc malum est. 

Leprosy soon spread through Europe. Ac- 
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cording to Galen, a few cases had already 
appeared in Germany in the second century. 
Its diffusion was rapid until in the Middle Ages 
it was universal, as is evidenced by the number 
of leper houses and legislative enactments in 
all the countries of Europe. It extended from 
England into Ireland and Scotland, where King 
Robert the Bruce died of the disease. 

With the establishment of leper houses came 
the fear of contact with the leper, and with the 
isolation of the lepers in the twelfth, thirteenth, 
and fourteenth centuries the disease began 
rapidly to diminish. This diminution began in 
England in the fourteenth century, and the last 
leper in Great Britain died in the Shetland 
Islands in the end of the eighteenth century. 
At the present time leprosy has disappeared 
from most parts of Europe, but there are still 
a few cases in certain parts of Spain and 
Portugal, and on the coasts of Provence ; 
except in Spain, liowever, it is rapidly dis- 
appearing from these parts. There are still 
cases to be found in Greece, European Turkey, 
and most of the Mediterranean Islands. There 
are still many cases in Norway, Iceland, Lapland, 
and the Russian shores of the Baltic, in most of 
which places, however, and particularly in 
Norway, the numbers are diminishing. As the 
Norwegian law of isolation is to be put in force 
in Iceland, it is probable that the disease will be 
stamped out there. 

The following numbers, taken from the 
Reports of the International Leprosy Congress 
at Berlin in 1897, as reported in the Annales de 
dermatologie de syphiligraphie of that year, refer 
to the prevalence of the disease in different parts 
of the world at the present time : — 

“ P. Kubler, in his review of the geographical 
distribution of leprosy, remarked that in Asia 
there is an immense centre (which includes the 
Indies, South China, and Japan), from which 
the disease spreads to the north as far as Siberia 
and Kamtschatka, westward to Persia, T\irkestan, 
and Turkey in Asia, eastwards to the Sunda 
Islands and to the Moluccas. Australia and 
Oceania have many centres, mostly of emigrant 
Chinese. In Africa, where it is endemic on the 
mainland, he stated that the disease had invaded 
Madagascar, Mauritius, and Reunion. 

“The east side of South America, opposite 
Africa, is much more severely affected than the 
west side, with the exception of Columbia. North 
America is comparatively free ; in the United 
States there are only about 200 lepers. In 
Europe he laid stress on the importance of 
the Balkan Peninsula as a centre of the disease. 

“In Norway, where isolation is compulsory, 
the number has decreased from 2833 in 1856 
to 321 in 1895. In Iceland there are 158 
lepers, in Russia 1200, of whom 800 belong to 
European Russia. In Germany there have 
been 34 cases noted, all in the district of Memel, 
and of whom 19 have died. In Roumania there 


are noted 208 cases. In Turkey it is not 
possible to estimate even approximately their 
number, and at Constantinople alone there are 
not less than 500 to 600. In Egypt we find 
more than 3000 cases. In South Africa there 
are 600 in the Cape, 250 in Basutoland, 150 in 
the Orange Free State, more than 650 in East 
Griqualand and Transkei, 105 in the Transvaal, 
and 200 in Natal ] in all, nearly 3000 cases. 
In the West Indies there is a large number of 
lepers, several thousands in Japan, and 4000 in 
the Sunda Islands. The ravages of the disease 
in the Sandwich Islands, Tahiti, Marquesas, and 
New Caledonia are well known. It is endemic 
in Mexico, Central and South America, and 
more particularly in the Antilles, Guianas, and 
Brazil, but above all in Columbia, where it is 
estimated that there are 30,000 in the 4,000,000 
of inhabitants.^’ 

Dr. Thomson described six cases of leprosy 
amongst the natives of New Zealand in 1854, 
whence it was probably introduced from some 
of the Polynesian Islands. 

Clinical Features. — The symptoms of 
leprosy, taken broadly, may be stated to depend 
on the localisation of the bacillus, and the 
localisation depends upon the circumstance that 
certain tissues afford a suitable soil for its 
development, whilst other tissues of the body 
are entirely or comparatively immune. In 
some individuals the nerves are chiefly affected 
by the development of the bacillus, the other 
tissues being spared. This difference in 
individual cases has led to the clinical distinc- 
tion of two forms of leprosy, which in their 
typical development contrast greatly in the 
outward manifestation of the disease. The two 
forms of leprosy thus recognised are tubercular 
leprosy and amesthetic or nerve leprosy. It is 
proposed by Hansen and Looft that these two 
forms might be distinguished as lepra tuberosa 
and lepra rnaculo - ansesthetica, the latter 
especially being a very suitable definition. We 
shall use the terms tubercular leprosy and 
nerve leprosy. 

Some authors describe a form of mixed leprosy 
in which the symptoms of tubercular leprosy 
and of nerve leprosy are coincident ; but as 
sooner or later in all cases of tubercular leprosy 
the nerve trunks become affected, the cases of 
so-called “mixed” leprosy may be included 
amongst cases of tubercular leprosy. 

Symptoms of Lepra Tuberosa. — There is 
evidence to show that after the bacillus has 
established itself in the human organism, it 
produces toxic symptoms before it has increased 
to such an extent as to produce local manifesta- 
tions. These symptoms are often overlooked, 
and when present are very apt to be attributed 
to another cause. It is certain, however, that 
before the development of tubercular leprosy 
there is in many cases a history of occasional 
rigor, and pains and stiffness of the limbs, 
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with lassitude and debility. Vertigo, drowsi- 
ness, dyspepsia, febrile attacks associated with 
much sweating, and occasional epistaxis, are 
symptoms that have been noted. Dr. Hillis 
noticed in British Guiana that profuse sweating 
and vertigo constantly preceded the develop- 
ment of leprous erythema. This erythema is 
the first distinct local manifestation observable, 
and can only be explained on the hypothesis 
that the bacilli on their first development in the 
cutis exercise a toxic effect on the vessels of the 
skin, leading to hypera3mia. 

The erythema is observed in the form of small 
patches or in areas of considerable size, some- 
times well-defined and sometimes with indistinct 
borders. The colour is best seen in sudden 
changes of temperature, and that it is a true 
erythema is shown by its disappearing under 
pressure. In the negro the erythematous rash 
is red or brownish, in the white races of a 
crimson or reddish mahogany colour which 
gradually becomes darker. It is frequently 
seen in the face, and is also found in the ex- 
tremities. With the development of the rash 
the patient^s general health improves, and he 
is for a time comparatively well. The skin 
may gradually resume its natural colour or 
remain slightly pigmented, but after a shorter 
or longer period the outbreak is renewed, and 
after a certain number of these attacks the 
erythematous patches remain, the colour re- 
maining stationary and the skin thickened. 
At this stage the erythema no longer disappears 
under pressure. Finally, with renewed attacks 
of fever the stage of unmistakable lepromatous 
infiltration becomes permanent. 

Lepra-tubercles. — The mode by which the 
bacillus multiplies by local infection leads to 
the formation of tubercles or lepromes, which 
vary in size from a small pea to that of a small 
nut. Their form is rounded, and they may be 
isolated or confluent, of a colour varying from 
violet to dark brown or yellow, flattened in 
parts which are subject to pressure, and harder 
on the face and extremities than on the trunk. 
The swelling is localised in the cutis, the epi- 
dermis which covers them being stretched. 
Although they may occur on every part of the 
skin except the palms or soles or scalp, they are 
found more frequently in certain parts of the 
body than in others. They are usually first 
observed on the face, on the backs of the hands, 
and on the wrists (parts exposed to the atmo- 
sphere), and afterwards on the extensor surfaces 
of the limbs. They are rare on the back of the 
neck, and are not often seen on the back or 
nates. They are exceptional on the flexor 
surfaces of the limbs. Hillis, in British Guiana, 
found that the face, ears, nasal mucous mem- 
brane, extremities, nipple, mammary glands, 
scrotum, prepuce, margins of the anus, vagina, 
and the armpits are their most frequent sites. 

The parts most frequently found affected 


probably vary in different climates. Hansen 
and Looft state that in Norway, where people 
often go barefoot, wading through streams, 
marshes, and rivers, the backs of the feet and 
the under parts of the calves are frequently the 
seat of the first leprous eruption, not so often in 
the form of nodules as of a dense regular in- 
filtration. The characteristic facies leonina is 
caused by the manner in which these nodules 
are situated in the face. They develop early 
and extensively in the skin of the eyebrows, 
causing them to project over the eyes. The 
growth in the skin of the forehead above the 
eyes may be either nodular or take place as a 
thickened infiltration, but in either case it is 
deeply furrowed. After the disease has lasted 
for some time the hairs drop out of the eye- 
brows. The persistent change of colour, the 
reddened and usually greasy appearance of the 
skin, and especially the thickening and change 
of colour over the eyebrows, are important 
diagnostic symptoms. As the infiltration pro- 
gresses the skin of the forehead becomes thicker, 
the cheeks uneven, the lips protuberant, the 
skin of the nose thick, and the ears large, 
rough, and inelastic from the leprous deposit. 
Particularly in the limbs the leprous infiltration 
may be in the form of simple diffused thickening 
with a characteristic dark erythematous colour, 
without the development of special nodules. 
In sections from this discoloured skin leprosy 
bacilli are found. After a time the tubercles 
remain stationary, but the patient becomes 
subject to fresh attacks of fever, which are often 
coincided with their absorption ; but whilst the 
old tubercles absorb or disappear, fresh ones 
may develop at another part of the body, or 
during these attacks the tubercles may become 
red, swollen, and tender. The tubercles may 
disappear during the course of an acute disease. 
The leproma may persist a very long time 
without the epidermis being affected, but it des- 
quamates slightly, and is the scat of excessive 
sebaceous secretion. The natural elasticity 0 / 
the skin is lost. 

The natural course of the leprosy tubercle is 
to soften : the epidermis falls off, the tubercle 
is then discharged, and a scar remains. If not 
properly treated they may take on necrotic 
action : the bones may be exposed, and parts 
become destroyed, particularly the fingers and 
toes may fall off. The cicatrices which follow 
ulceration are harder and wider than those 
which follow absorption. 

There is no perspiration in the skin which 
covers the tubercles, and the sensibility is 
diminished. 

The leprosy bacilli may develop in such a 
way that, instead of the formation of nodules, 
large flattened plaques of infiltrated skin may 
be found, especially in the limbs. This skin 
may break down in points, which may enlarge 
and coalesce, and form irregular ulcers with 
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hard, raised, abrupt borders. The ulceration 
may extend round the whole limb. 

During the development of the disease the 
lympathic glands in the groins, axillae, and 
neck become swollen, sometimes to a considerable 
extent. The swellings are indolent ; in the 
neck they may produce difficulty in breathing 
or swallowing. 

Sooner or later the nerve-trunks are attacked 
by the leprous infiltration. Hansen and Looft 
state that the facial, radial, ulnar, median, and 
peroneal nerves are always diseased, and they 
have found that the nerves of the extremities 
are affected throughout their whole length. 
‘‘ The affection is severe only at certain places, 
namely, where the nerves run superficially over 
bones or joints, as the median at the wrist, the 
ulnar at the elbow, and the peroneal where it 
crosses the fibula.^' 

The early stage of affection of the nerves is 
characterised by much pain, and, as the infiltra- 
tion leads to atrophy of the nerve tubules, to 
anaesthesia. There may be repeated attacks 
in the nerves as they become the seat of fresh 
infection, and the patient may suffer from 
frequent painful attacks through the course of 
years. The nodules in nerves are often painful 
when first developed, but sensation is deadened 
later. The testicle, liver, and spleen are stated 
by Hansen and Looft to be always affected in 
tubercular leprosy. 

The duration of the eruptions and the inter- 
vals between them vary greatly in different 
patients. There may be sometimes several in 
the course of a year, or only one or two in the 
whole course of the disease. The more frequent 
the eruptions the more severe is the disease. 
The mucous membrane of the tongue, cheeks, 
hard and soft palate, uvula, and tonsils are in 
time affected, the patient becomes hoarse, and if 
bronchi catarrh develops, respiration is much 
interfered with. 

Tubercles form in the mucous membrane of 
the nose, particularly over the part which 
covers the septum, causing destruction of the 
nostrils and of the cartilage. Dr. Hillis, who 
gave much attention to the condition of the 
throat in this disease, states that in tubercular 
leprosy the first throat symptoms occur during 
the febrile attack. The fauces, uvula, and back 
of the throat become uniformly red and con- 
gested, or glazed looking, and the patches seen 
at the back of the pharynx and roof of the 
mouth have raised, crescentic edges. Such 
patches are pathognomonic of leprosy, and, 
when combined with the thickened condition 
of the mucous membrane of the nose, explain 
the epistaxis. After a varying period of some 
months the interior of the mouth is found to 
present a dull white, pallid appearance, extend- 
ing not only to the larynx (see p. 347), but 
even to the bifurcation of the trachea. 

The pharynx becomes the seat of extensive 
VOL. v 


ulceration which may destroy the uvula, and 
lead to hypertrophy of the submucous con- 
nective tissue of the epiglottis and ulceration 
of the vocal cords. Leprous tubercles of the 
mucous membrane may begin as white or 
opaline spots, but are usually of a pale red or 
livid colour. On the tongue the disease may 
appear as isolated tubercles, or simply as 
opaline spots. Eventually this organ becomes 
thickened, raspberry-looking, and lobulated, the 
mouth of the patient emitting a foetid odour. 

The leprous affections of the eye have been 
well described by Dr. C. F. Pollock in a book 
entitled Leprosy as a Cause of Blindness. He 
states that the disease in the eyeball is largely 
ciliary in origin, the infiltrations spreading 
through the cornea. The anterior chamber is 
invaded from the angle between the cornea and 
the iris, the iris is attacked from its periphery, 
and the ciliary body is then involved, the 
disease passing to the neighbouring portion of 
the choroid and the ora serrata of the retina, 
causing blindness. 

Both sexes would appear to be equally liable 
to leprosy, but from their different habits of 
life men appear to be more exposed to con- 
tagion than women, and some statistics show 
a considerably larger proportion in the male 
than in the female sex. 

In tubercular leprosy there is nearly always 
nephritis present, and amyloid degeneration of 
the kidneys, liver, spleen, and intestine are 
frequent. 

Hansen and Looft state that in many ex- 
aminations of the blood they have never noticed 
anything remarkable in the form and relation 
of blood corpuscles. 

Recovery is possible, and there are well- 
authenticated cases of recovery in tubercular 
leprosy, but the disease is usually fatal. The 
average duration of life is said to be eight to 
twelve years, although in some instances the 
patient may be carried off quickly by acute 
leprosy, or may live twenty or more years. 
The cause of death is usually some complication, 
lepers being particularly liable to tuberculosis. 

Symptoms of Lepra Maculo-Anoesthetica . — In 
the cases of leprosy in which the manifestations 
of the disease are chiefly confined to the nerves, 
the affection runs a milder course. Either the 
bacillary poison is less active in this form, or 
there is a stronger constitutional resistance on 
the part of the patient ; but even in nerve 
leprosy the first infection of the system by the 
toxin frequently produces appreciable effects, 
rigors, pallor, and depression being observed. 
Frequently, however, these symptoms are either 
not present or are so slight that they are over- 
looked. 

It will be convenient to describe separately 
the chief characteristic symptoms. These are 
spots, bullsB, ansesthesia, motor paralysis, and 
absorption of tissue with mutilation. The spots 
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usually appear early in the disease. At first 
they are simply erythematous and become 
gradually pigmented. Their usual size is from 
that of a sixpence to that of the palm of the 
hand or more. In course of time the reddish 
colour changes to a yellowish shade, becoming 
eventually dark. At first the redness disap- 
pears under pressure. They are either flattened 
or may be slightly elevated, free from sensation, 
or the seat of slight itching or burning. They 
may remain stationary in size, or, in increasing, 
they coalesce, forming large irregular surfaces 
in which are found patches of unaffected skin. 
In course of time the pigment becomes absorbed, 
leaving the skin pale or livid, the margin 
retaining its colour longest. The borders of 
the spots are nearly always raised, and small 
vesicles may be observed in them. The colour 
of the spots is influenced by race. Hillis found 
that in negroes they are almost invariably 
yellow, while Norwegian writers call special 
attention to the erythematous nature of the 
spots. Whilst hypera)sthetic in the peripheral 
hyperchromic margin, the centre (where the 
terminal branches of the nerves have been 
destroyed) becomes anaesthetic. The corre- 
sponding lymphatic glands are always swollen. 

In distribution the spots appear to follow 
that of the nodules in tubercular leprosy, except 
that they are frequently found on the back and 
in the intercostal spaces. They are not found 
on the scalp or palms or soles ; and although 
when there is much eruption present they are 
apparently symmetrical, this symmetry is by 
no means absolute — it is often entirely absent. 

Coincident with the development of the spots 
symptoms of neuritis present themselves. Be- 
fore the anajsthesia is developed the patches 
are usually hypersesthetic, the ulnar and pero- 
neal nerve-trunks are found to be thickened 
and sensitive, and the peripheral finer branches 
may be detected by the finger. Hansen and 
Looft state that in one case they were able to 
feel the cutaneous nerve branches in a patch 
growing daily more and more thickened. The 
large nerve-trunks become thicker near joints 
where the nerves pass superficially over a bone. 

The affection of the nerves causes neuralgia 
and pain in the regions which they serve, the 
anaesthesia not being confined to the patches, 
and progressing gradually from the periphery 
to the centre till the whole limb and often parts 
of the trunk become anaesthetic. There is 
usually more or less anaesthesia on the face. 

The appearance of bullae is very characteristic 
of nerve leprosy, and it is assumed they are a 
direct result of the neuritis. These bullae may 
appear suddenly, and within months or years 
after the premonitory symptoms. They vary 
in size from a hazel-nut to a hen’s egg, are some- 
what transparent, and are filled with a sticky 
yellowish fluid. They leave slightly reddened 
ulcerated surfaces, the secretion from which 


gives rise to a succession of brownish crusts. 
They may heal in a few days without a scar, 
but months usually elapse before they close. 
The scars which follow the healing of these 
ulcers are white, slightly depressed, and often 
less sensitive than the surrounding skin ; they 
are sometimes surrounded by a light brown 
border ; they are generally free from hairs, 
and where hairs are found they are fine and 
colourless. 

The formation of bullsc may go on for years, 
lianielssen and Boeck have seen it last for five 
years, the patient being free from them for very 
short intervals. They are usually solitary, but 
sometimes several come at once. 

Danielssen and Boeck have only once seen 
leprous bulke on the face. They occur very 
frequently on the palms and soles, but they 
may come on any part of the body except the 
scalp. Leloir has seen them three times in 
mucous membrane. 

As a rule the early bulla) are small, numerous, 
and hypenesthetic or even normal in sensation, 
whilst the later ones are large, solitary, and 
may be ana)sthctic. With further development 
of the neuritis excessive hypera)sthesia, limited 
to certain parts or extending over the extremities 
or a large part of the face, may develop. It 
often occurs at first in the extensor surfaces. 
Danielssen and Boeck state that the slightest 
contact produces a “sensation like that of an 
electric shock.” Movement causes violent pains 
from which the patient only obtains relief by 
remaining in bed. He loses hope and appetite, 
emaciates, and, perspiring little, his skin is dis- 
agreeably dry. The hypera3sthesia, which may 
last a long time, is succeeded by anaesthesia, 
occurring usually at first in the parts supplied 
by the ulnar and peroneal nerves. The skin 
becomes parchment-like and inelastic at places, 
the secretions of sweat and sebum being entirely 
arrested. The ana)sthesia in the feet leads to 
uncertainty in gait. 

As a consequence of the neuritis there is 
muscular wasting, and frequently the first 
symptom which a patient recognises is loss of 
power. Hillis mentions that amongst the 
negroes in British Guiana the field labourer 
often has his attention first directed to his con- 
dition by the difficulty he finds in holding his 
cutlass. This muscular shrinking often begins 
in the hands, the shrinking of the muscle over 
the metacarpal bone between the forefinger 
and the thumb being characteristic; then the 
muscles of the hand, forearm, and upper arm 
atrophy. A similar atrophy occurs in the 
corresponding muscles of the legs. The anes- 
thesia is so complete that the flesh may be 
burned or amputated without pain being caused, 
but a sense of contact is experienced when the 
bone is sawn or scraped. 

The changes in the muscles cause the fingers 
to be permanently flexed, leading to the charac- 



LEPROSY 


387 


teristic clawing. After some time the fingers 
cannot be straightened. Similar changes occur 
in the toes ; perforating ulcers form on the 
sole, particularly in persons who go barefoot. 
After the disease has lasted some time the 
bones of the fingers and toes may disappear by 
caries and by interstitial absorption, the inter- 
stitial absorption of bone without inflammation 
often being a special characteristic of nerve 
leprosy. 

The neuritis of the nerves of the face pro- 
duces striking effects. The paralysis of the 
orbicularis palpebrarum miiscle leads to in- 
capacity to close the eyelids, and the lower 
lid falls downwards, particularly at the inner 
corner. Tears from the lachrymal duct flow 
over the cheek. From the injury sustained by 
the cornea by remaining uncovered, particularly 
during sleep, small vesicles form, leading to 
opacities. Complete ectropion is established ; 
the ulceration of the cornea may lead to 
rupture and prolapse of the iris and atrophy of 
the eyeball. Paralysis of the orbicularis oris 
leads to dropping of the under lip, difficulty 
in closing the mouth, and dribbling of saliva. 
In later stages, smell and taste are diminished 
or lost. Dyspeptic symptoms, heartburn, 
pyrosis, acidity, constipation, drying of the 
mouth, and great thirst occur. The patient 
complains of sensation of cold, and in the later 
stages of the disease Hillis states the tempera- 
ture is several degrees below normal. 

The kidneys are liable to amyloid degenera- 
tion, and death is frecjuently caused by diarrhoea 
accompanied by cramps. 

If the disease occurs before puberty, menstrua- 
tion does not occur. If it begins in adult life 
it is usually irregular, and sometimes ceases. 

The progress of nerve leprosy may become 
arrested. The spots nearly always disappear 
when the disease has lasted long, and sensibility 
may be re-established. The general health may 
improve, but the anajsthesia of the skin and 
the atrophic condition of the muscles remain, 
although even these conditions may greatly 
improve in young persons. In some cases the 
disease may be considered completely cured. 

The mean duration of the disease is stated by 
Bidencap to be eighteen or nineteen years, and 
many of these persons may attain a relatively 
great age. In tropical countries cases of nerve 
leprosy outnumber those of tubercular leprosy, 
whilst in cool damp climates the reverse is the 
case. 

Pathology op Lepra Tuberosa. — When a 
section is made from a leprous nodule, the 
substance of the cutis is found to be replaced 
by an accumulation of cells of various sizes 
packed together in enormous numbers. The 
cells vary in size, many of them being not 
larger than a white blood corpuscle, while some 
are considerably larger. These cells contain 
the leprosy bacilli, which were discovered by 


Hansen in 1871.^ The smallest of these cells 
contain few bacilli, but the larger cells contain 
great numbers, often arranged in groups. The 
majority of the cells have the appearance of 
white blood corpuscles, and we have found in 
small capillary blood-vessels of a leprous larynx 
white corpuscles containing bacilli. But there 
is evidence to show that the connective tissue 
cells also contain bacilli. 

The leprous nodule is well supplied with 
blood-vessels ; and as it grows, and the number 
of cells containing bacilli increase, the connective 
tissue is absorbed. In the skin, for a long time, 
a thin layer of connective tissue immediately 
under the rete mucomin remains entire. 

Bacilli are very rarely found in the epidermis, 
but they have been occasionally observed ; and 
the author of this article has described and 
figured them in cells in the rete mucosum 
(possibly cells which have migrated from the 
cutis), and Dr. Unna has shown clearly that 
many lepra bacilli may be found in the hair 
follicles between the sheath and the hair-shaft. 

The leprous cells in the spleen, liver, and 
testicle, nerves, lymphatic glands, and eyes, and 
in the pharynx and larynx, also contain bacilli 
similar to those in the nodules in the skin. 

Hansen and Looft have never found bacilli in 
the liver-cells, but have found in the hepatic 
vessels white corpuscles containing bacilli. 

In old nodules it is found that the leprosy 
bacilli have broken down into granules. Al- 
though the bacilli arc mostly contained in cells, 
collections of them are also found in lymph 
spaces. They develop in the protoplasm of the 
cells, the nucleus being long spared, vacuolation 
of the protoplasm eventually resulting. The 
bacilli are rarely found in the blood, but that 
they may be found there is shown by the fact 
that Hanson and Looft have described and 
figured them lying between red corpuscles in 
the vessels. 

The order of development of the leprous 
nodule would seem to be that white corpuscles 
containing bacilli are deposited in the tissues ; 
the toxin generated by the bacilli acting on the 
blood-vessels leads to emigration of leucocytes, 
which in their turn become infected by the 
previously infected corpuscles with which they 
come in contact — this process going on slowly 
and persistently until we have the large ac- 
cumulation of cells contained in the leprous 
nodule. That this development requires special 
conditions within the body is shown by the fact 
that in many tissues it does not take place. 

^ Medico-Chirurgwal Transactions^ vol, Ixvi. p. 315 : 
“The first notice of the bacillus of leprosy is contained 
in a report made to the Medical Society of Ohiistiania in 
1874 by Hansen. In his paper on the subject in the 
Quarterly Journal of Microscopical Science ^ New Series, 
vol. XX., 1880, this report is referred to as containing the 
statement that lie had ‘often, indeed generally found, 
when seeking for them in the leprous tubercles, small 
rod-shaped bodies in the cells of the swelling.’” 
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The leprosy bacillus closely resembles the 
tubercle bacillus in size and staining properties. 
Yet in form they are not absolutely identical, 
successful photographs showing that the leprosy 
bacillus is slightly club-shaped. It also shows 
a tendency to develop in groups, even within 
one cell, a quality which is not shown by the 
bacillus of tubercle. 

Certain distinctions are also made regarding 
the capacity for staining and for retention of 
the stain, but these differences can hardly be 
considered as well established. 

It has been maintained that an essential 
difference between the leprous and tubercle de- 
generations is to be found in the presence and 
absence of so-called “ giant ” cells, these appear- 
ances being held to be absent in leprosy ; but 
this is not quite exact. Although much more 
frequent in tubercle than in leprosy, they are 
also found in the latter disease. Until, how- 
ever, a definite understanding is come to as to 
what a “ giant ” cell actually is, and how it is 
formed, the point is not one on which great 
importance can be laid. 

Pathology of Lepra Maculo-An^esthetica. 
— For some time it was considered that bacilli 
were not found in nerve leprosy. Dr. Arning 
was the first to show the presence of bacilli in 
a portion of an excised nerve, and since then 
other observers have confirmed his statement. 
Darier has recently given an account of the 
changes found in the erythcmato-pigmeiitary 
patches of nerve leprosy. The first change is 
an infiltration of cells in the sheaths round the 
blood-vessels. In some parts those infiltrated 
sheaths become confluent and form layers of 
cells. The majority of these cells are small 
connective tissue cells, with which arc mixed in 
varying proportions white corpuscles, plasma 
cells, a few mast cells, and, in rare cases, giant 
cells. In eight out of nine cases which he 
examined he detected the presence of bacilli. 
Whether the spots were old or recent, erythe- 
matous or purely pigmented, there were some- 
times very few present, at other times they 
were very numerous. 

The first pathological changes, therefore, are 
identical in kind though differing in degree 
from those found in nodular leprosy. Similar 
changes are described by Hansen and Looft, 
who, in an old anaesthetic patch, found only 
very slight infiltration along the vessels. “ The 
cells were mostly spindle-shaped, only a few 
were round or epithelial. In most of the 
sections no bacilli were found ; in some, one or 
two distinct bacilli and some granules which 
took the same stain wore present.” 

Until recently it was considered that leprous 
affections of the spinal cord did not exist. This 
opinion has, however, been recently modified. 
Looft has found in two cases of nerve leprosy 
degeneration of the posterior columns, atrophy 
of the posterior roots and fibres, degeneration of 


the spinal ganglia, with disappearance of the 
medullary fibres and changes in the nerve-cells. 

In these two cases the affection appeared to 
be primary in the ganglia and secondary in the 
cord. Leprosy bacilli were not found in these 
cases ; but Chariotti found them once in the cord, 
and Suderkowitsch in a spinal ganglion. Babes 
found bacilli nine times in the spinal cord, three 
times in the anterior horns, and often in the 
spinal ganglia. Generally they are found in 
the protoplasm of the nerve-cells, which are 
sometimes vacuolated and altered, and some- 
times normal. It would appear that sometimes 
the centres and sometimes the peripheral nerves 
are primarily invaded. 

Whilst the pathological changes in the skin 
and nerves in this form of leprosy are caused by 
the direct infection of the bacillus lepra), the 
tropho-neurotic changes in muscles, bones, and 
joints appear to be secondary, as the bacillus 
has not been found in these tissues. The 
atrophy of the muscles regarded by Ncisser as 
a specific leprous process is regarded by G. and 
E. Hoggan as secondary, and due to neuritis, 
an opinion supported by Hansen and Looft. 

The following views regarding the relations 
of tubercular and nerve leprosy were expressed 
at the Berlin Conference : — 

Neisser considered that the difference between 
tubercular and nerve leprosy is not simply one 
of quantity of the bacilli, but in the nature of 
the morbid process which they produce. In 
the one case the change leads to proliferation, 
whilst in the other it is an atrophic one. 
Hansen considered that climate has an influence 
on the forms ; Blaschko, that it is only a differ- 
ence in the quantity of the bacilli. Dehu and 
Gerlach had proved that the bacilli can affect 
the nerves, beginning at the peripheral cuta- 
neous extremity. Arning considered the differ- 
ence fundamental : in the tubercular form the 
nerves may bo stuffed with bacilli, with yet few 
nervous changes ; whilst in nerve leprosy there 
may be few bacilli in the nerves and in the skiL 
and yet ana3sthesia, amyotrophic sweat troubles, 
and neuralgia are present. 

Etiology. — The etiology of leprosy is much 
simplified since the discovery of the bacillus. 
As tuberculosis is dependent on the develop- 
ment in the tissues of the tubercle bacillus, so 
leprosy in all its forms is dependent upon the 
changes in the tissues which are selected by the 
leprosy bacillus. Although the proof in the 
case of the leprosy bacillus is not logically 
complete, inasmuch as the disease has not been 
communicated to a healthy individual by the 
cultivated bacillus, yet the universal presence 
of the organism in this disease, and its absence 
in persons free from leprosy, warrants the as- 
sumption that it is the true cause of the malady. 

The grounds on which it is held that leprosy 
is a bacillary disease are that the bacillus is 
always present in cases of the malady, that its 
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localisation is associated with those changes 
that are symptomatic of leprosy, and that the 
cells of the organism undergo changes in pro- 
portion to the number of bacilli which they 
harbour. The bacillus itself has certain specific 
characters by which it can be distinguished 
from all other known bacilli. The inference is 
strengthened by the fact that the progressive 
changes in the tissues of a leper, and the manner 
in which the disease is propagated, harmonise 
with what is known of other bacillary diseases, 
and confirm this view. 

The bacillus has not yet developed in inocu- 
lated animals, and its cultivation in artificial 
media is not yet accepted. Campana, however, 
who has devoted much attention to this matter, 
considers that, if the bacilli which it is at- 
tempted to cultivate are taken from an early 
stage of the eruption, appearances which warrant 
the assumption that growth has taken place in 
the media may be obtained. After the first 
stage of the disease the bacilli are dead, and are 
incapable of propagation. 

The history of leprosy shows that the disease 
is conveyed from man to man. Its long period 
of incubation and slow development are obstacles 
to the discovery of the means by which infection 
is propagated. Clothes, shoes, bandages, etc., 
are suspected of being the media by which 
leprosy is spread. In Java, India, and Tonquin, 
where the people walk barefoot, the disease 
begins in the feet in one-half of the cases, the 
presumption being that the bacilli are contained 
in the soil, in which they have been deposited 
from leprous discharges. 

Sticker inferred, from an examination of four 
hundred lepers, that the initial lesion is usually 
in the nasal mucous membrane, in the cartilagi- 
nous portion, beginning as a simple ulcer, which 
sometimes precedes for several years the nerve 
symptoms and nodules. This ulcer was only 
missed in 13 cases in 153, and in 9 out of the 
13 there were an abundance of bacilli in the 
nose ; but Arning’s successful inoculation at 
Honolulu shows that the bacilli may enter by 
other parts. The chief means by which the 
bacilli arc spread abroad from the patient are 
through the mouth and nose in coughing and 
sneezing. Schaeffer calculated that a leper has 
only to speak aloud for two minutes to eject for 
a distance of a metre and a half and more 
40,000 to 185,000 bacilli. 

Saliva, the mammary glands, the sperma, the 
female genital passages, often contain bacilli in 
large quantities, which are thus conveyed out- 
side. It has been stated that in Honolulu 
the common tobacco-pipe, which is passed from 
mouth to mouth, conveys the disease. 

That leprosy may be conveyed by direct 
contagion from the leper to a healthy man is 
proved by the record of several cases in which 
no fallacy was possible ; that, for example, re- 
corded by Dr. Haw trey Benson of Dublin. In 


this case a leper who acquired the disease in a 
tropical country shared the same bed with his 
brother, who had never been out of Ireland, and 
who afterwards became a leper. 

Diagnosis. — In a developed case of tubercular 
leprosy the diagnosis presents no difficulty to 
any one who has ever seen a case of the disease, 
or who has even seen good pictures of it ; but in 
the early stage the diagnosis might be for a 
time less easy. There might for a time be a 
difficulty in determining whether the disease 
was leprosy or syphilis, but this difficulty should 
not last long. The development of the eruption 
differs greatly. Whilst in the early stages of a 
syphilide the eruption is distributed over the 
trunk and less markedly on the limbs, and 
gradually fades within the usual time, in the 
early stage of tubercular leprosy some part of 
the body is usually selected, and, after a time, 
the characteristic brown colour removes the 
doubt. In suspected leprosy the eyebrows 
should be especially examined, as the hairs are 
early lost, and the skin above the eyebrows 
soon thickens, giving rise to the well-known 
expression of the leper. 

The diagnosis of nerve leprosy in the early 
stage is often by no moans easy, and errors are 
in these cases not uncommon. The writer has 
known the patches of early nerve leprosy mis- 
taken for body ringworm and for lupus. The 
ansesthesia, however, which can always be de- 
tected if carefully looked for, is distinctive. The 
fingers, toes, wrists, and dorsum of the feet 
should be carefully examined for evidence of 
amesthesia, and in some parts of the spots 
themselves sensation will be found to be absent 
or perverted. Hansen and Looft suggest that 
in examining for ansesthesia calipers or very 
slight stroking should be used, as deeper pres- 
sure can be at once detected. They also call 
attention to the fact that in nerve leprosy the 
lymphatic glands will bo found to be swollen. 
Nerve leprosy may also be mistaken for syringo- 
myelia, and a case has been published in PYance 
in which this disease was diagnosed, but in 
which its true nature was shown by leprosy 
bacilli being demonstrated in an excised portion 
of the ulnar nerve. There are other examples 
on record of the difficulty of diagnosing between 
these two diseases. It should be borne in mind 
that in syringomyelia, though there is loss of 
painful and thermal sensibility, tactile sensibility 
remains, and that in nerve leprosy there ought 
to be found the remains of the characteristic 
spots. 

Treatment. — The treatment of leprosy should 
consist of measures which are likely to enable 
the organism to resist the effects of the toxin, 
and to repair the tissues which have been 
damaged by the direct and indirect effects of 
the bacilli. Just as in recent years the effect 
of constant fresh air, hygiene, and good diet 
have had unlooked - for effects in enabling 
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patients to throw off the results of tuberculosis, 
so the same measures should be used to 
support the patient while undergoing the 
effects of the leprous poison. Lepers should 
have frequent baths, should be well clothed 
to promote the cutaneous circulation, and 
should be made to spend a considerable time 
in the open air. This should be combined with 
the systematic administration of an abundance 
of highly nutritious food. 

Of the many drugs that have been tried in 
leprosy it is certain that many of them are of 
no value. 

Dr. Dougall’s treatment by gurjun oil was 
tried in Norway, but without the good results 
described by him. On the other hand. Dr. 
Hillis considered that gurjun oil greatly relieved 
the symptoms of the disease. Dr. Doiigall 
recommended the oil to be given internally, 
16 grains night and morning, and made into 
an emulsion with lime water ; patients rubbing 
the whole body for two hours forenoon and 
afternoon with a mixture of 1 part of oil to 
3 parts of the lime water. Every morning 
they rubbed themselves with dry earth and 
took a bath to remove the oil. Dr. Dougall 
states that in India this yielded good results. 

Chaulmoogra oil has also been recommended 
in India. It is given internally in half-drachm 
doses — best in capsules — and applied externally 
in a mixture of 1 part to 16 parts of olive 
oil. This is rubbed into the skin, and a bath 
taken some hours afterwards. A trial which 
was made in Norway did not give encouraging 
results. 

Carbolic acid, creasote, phosphorus, arsenic, 
and ichthyol were found by Dr. Danielssen in 
Norway to be inefficacious. Mercury was found 
by Dr. Danielssen to make the patient worse 
rather than bettor; but recently Dr. Hadcliffe 
Crocker believes that he has found benefit from 
subcutaneous injections with the perchloride. 

Iodide of potassium has a peculiar effect, 
producing in lepers new eruptions of nodules 
or patches. Dr. Danielssen, therefore, used it 
as a test of the cure of a patient. If after 
iodide no new eruption appeared, the cure was 
considered complete. 

Dr. Unna has recommended an application 
of a plaster consisting of chrysarobin, salicylic 
acid, and creasote, which certainly produced 
favourable results for a time. Dr. Unna has 
also recommended a 10 per cent ointment of 
pyrogallic acid and lanoline, and the writer 
can testify to the good results of this treatment 
in early nerve leprosy. Amelioration is said 
to have been effected by the administration of 
salol. Danielssen considered salicylate of soda 
as very useful in the treatment of leprosy ; he 
found that under its use the fever was lessened, 
the period of eruption shortened, and that 
newly-formed nodules disappeared. It did not 
affect old nodules. 


There is no uniformity in the testimony as 
to the action of drugs in the treatment of 
leprosy, and in the cured cases it is probable 
that the cure takes place spontaneously. There 
is no doubt, however, that drugs are very 
useful in alleviating symptoms. 

Hansen and Looft call attention to the 
benefit derived from surgical treatment, section 
of the cornea being practised in the case of 
tubers growing into it, the cicatrix of the 
section barring the way to the further penetra- 
tion of the growth. Iridectomy is often per- 
formed when the pupil has been obliterated 
by adhesions of the iris or by exudation. 
Tracheotomy is necessary when the larynx is 
occluded by leprous growths or by cicatrices. 
Necrotomies should always be performed when 
there is necrosis of the bones of the hands and 
feet. The wounds heal well in the amesthetic 
parts, and the patients are spared from long- 
standing suppuration by the removal of the 
necrosed bones. 

If leprosy is little amenable to treatment, 
preventive measures have produced most favour- 
able results. If every leper is looked upon as 
a source of possible infection, and sufficient 
means are taken to prevent healthy persons 
being contaminated by discharges from his 
l:)ody, it is beyond doubt that the disease will 
diminish, and that it is capable, under favour- 
able circumstances, of being exterminated. 
Unclean habits and overcrowding favour the 
development of leprosy where lepers exist, 
whereas personal cleanliness and a separate 
room, or, at least, a separate bed, leads to 
diminution of the number of cases. In the 
clean surroundings in North America the 
Norwegian lepers have ceased to propagate the 
disease ; and in Norway itself, since isolation 
has been instituted, the number of lepers has 
diminished from 2833 in 1856 to 321 in 1895. 
If the same precautions that are now considered 
essential in the case of a tubercular and syphilitic 
person are practised with lepers, new cases would 
soon cease to occur. In regard to isolation, the 
International Congress on Leprosy at Berlin, 
1897, accepted the following resolution: — “In 
all countries in which there are centres of 
leprosy, or in which the disease extends, 
isolation is the best means of preventing its 

notification, inspection, and 
isolation, as they are practised in Norway, are 
recommended to all nations in which there are 
autonomous municipalities, and in which there 
are a sufficient number of medical men. It 
should be left to the administrative authorities 
to determine, on the advice of the sanitary 
committees, measures in detail, having regard 
to the social conditions of each country.” 

LoptiSmuSa — Emaciation (Gr. AcTrrvvo), 
to grow lean, to make thin). 


jpropagation. 

“ Compulsory 


LEPTO- 


391 


LeptO-* — In compound words lepto- (Gr. 
XcTTTo?, slender or thin) means thin or slender. 

Leptocephaly. — A malformation of 
the head, which has a narrow shape due to 
synostosis of the frontal and sphenoid bones. 

Leptochrous. — Having a thin or deli- 
cate skin. 

Leptomen I ngfit is.— Inflammation of 
the pia and arachnoid mater piarachnoid ”) of 
the brain and spinal cord. &ee Meninges of the 
Cerebrum {Inflammation of the Pia Arachnoid). 

Leptomicrosrnathus.— A malforma- 
tion characterised by smallness of the lower jaw 
(micrognathus) due to simple shortness of the 
same (Tarufli). 

Leptomitus Lacteus. — A fungus, 
allied to the salmon fungus, which blocks up 
streams, and is due to distillery effluents. 

LeptOphonia. — Weakness or thinness 
of the voice. 

LeptOproSOpOUS. — Having a long, 
thill face (Gr. Acttto?, thin, and Trp6(ro)7rov, a 
face) ; dolichofacial. 

Leptorrhine. — Having a thin or slender 
nose ; with a nasal index of less than 48“. 

Leptothrix. — A micro-organism consist- 
ing of thin, unbranched, hair-like cells, straight 
or spinal. There are several varieties : leptothrix 
buccalis, 1. buccalis maxima, 1. epidermidis, 
1. lacrimalis, 1. racemosa, 1. vaginalis, and 
leptothrix of puerperal fever. See Pharynx, 
Examination of {Pharyngomycosu) ; Septi- 
caemia ; Teeth {Causes of Dental Caries) ; Teeth 
{Oral Sepsis) ] Tonsils, Diseases of {General 
Considerations ) . 

Leptus Autumnali8.—The harvest 
bug. See Scabies {Other Acari) ; Stinging 
Insects {Harvest Bug). 

Lo Rag'IO. — “ A name given by d’Escayrac 
de Lauture in 1885 to hallucinations, mostly 
visual . . . which not unfrequently happen to 
travellers in the desert, especially to such as are 
in a debilitated state from previous illness, or 
who have suffered from great fatigue, want of 
food, anxiety, terror, etc.” {Hack Tuke). 

Lerema. — Loquacity or silly childish talk, 
such as is met with in senile dementia. 

Lores is. See Lerema. 

Les AvantS. See Therapeutics, Health 
Resorts {Switzerland). 

LeSChenoitia. — Loquacity, garrulity, or 
the silly chattering of mental disease and 
hysteria. 


Lesion. — An njury or damage to any part, 
or a morbid change in the structure or in the 
performance of the functions of an organ. There 
are various kinds of lesions : thus a molar lesion 
is a gross one ; a molecxdar lesion is one not recog- 
nisable by the microscope or by chemistry ; a 
histological lesion is one in which the changes are 
sufficiently marked as to be recognisable by the 
microscope ; a discharging lesion is a morbid 
change in the brain causing a sudden discharge 
of nervous motor impulses ; and a lesion of con- 
timiity is a solution or break of continuity. The 
initial lesion of syphilis is the chancre. 

Lesser’s Triansfle. — The space in the 
neck bounded above by the hypoglossal nerve 
and at the sides by the bellies of the digastric 
muscle. 

Leste. — The east wind of the Canary 
Islands and Madeira. See Air, Examination 
OF {Moisture). 

Lethal. — Causing death, fatal, mortal, 
e.g. a lethal wound. See Medicine, Forensic 
( Wounds). 

f \ Letharjjjfy. — Drowsiness or torpor which 
the patient cannot overcome by will. See Ado- 
lescent Insanity ; Insanity, its Nature and 
Symptoms { Stu 2 ) ox ') ; Sleeping Sickness or Negro 
Lethargy ; Unconsciousness. 

Letheomanla. — A morbid longing for 
narcotic drugs or amesthetics (Gr. KfjOy), forget- 
fulness). 

Letheon, Compound. — Sulphuric 
ether. 

Let h In. — A proprietary preparation con- 
taining chloroform, camphor, acetic acid, etc. 

Lethrinus Mam bo.— A poisonous fish 
of the South Pacific. See Snake-Bites and 
Poisonous Fishes {Poisonous Fish). 

Lett UCe. See Invalid Feeding ( VegetahleSy 
Boiled Lettuce) ; Lactuca. 

Leucaemia. See LEUKiEMiA; Leucocy- 

TH.KMIA. 

Leucaethlopla. — Albinism in the black 
race ; a negro albino. 

Leucine. — Amido-caproic acid (C^HjqNHjj 
C 0*0H), found normally in various organs 
(liver, spleen, salivary glands, thymus, thyroid), 
and under abnormal conditions in the urine. 
See Bronchi, Bronchitis {Foetid Bronchitis, 
DittricH sPhigs) ; Expectoration (MiCROscopiCAii 
Examination of Sputa, Crystals) ; Physiology, 
Food and Digestion {Pancreatic axid Intestinal 
Secretions) ; Trades, Dangerous {Phosphorus 
Poisoning, Urine); Urine, Pathological Changes 
IN {Abnornial Nitrogenous Constituents, Sedi- 
ments). 
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LoUCinuriCU — The presence of leucine in 
the urine. 

Leucoblasts.— Young leucocytes. See 
Physiology, Blood {Sources of tlse Blood Con- 
stitxients), 

LCUCOCidinOa — A poison which can be 
separated from pus {Denys and Van der Velde). 
See Suppuration {Circttniscrihed Abscess). 

Leucocytes- See Blood {White Cm*- 
puscleSf Leucocytes^ Physiological arui Patho- 
logical Variations ) ; Immunity {Phagocytosis) ; 
Inflammation {Escape of Blood Corpuscles ) ; 
Lbucooytosis ; Physiology, Blood {Characters 
and Constituents) \ Uric Acid {Relation of Leuco- 
cytosis to Uric Acid) \ Urine, Pathological 
Changes in {Sediments^ Leucocyte Casts). 
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See also Anaemia ; Auditory Nerve and 
Labyrinth {Hcemm'rhage into the Labyrinth ) ; 
Chlorosis {Diagnosis ) ; Lbucocytosis ; Oxygen 
{Uses ) ; Purpura {Cachectic ) ; Retina and Optic 
Nerve {Retinal Hcertwrtduiges^ Causes ) ; Status 
Lymphaticus ; Thymus Gland ; X-Rays. 

Definition. — Leucocytluemia or leukiemia is a 
disease of the blood and blood-forming organs, 
in which there is a great increase in the number 
of leucocytes or white corpuscles present in the 
blood and an alteration in their characters 
and relative proportions. The bone-marrow, 
lymphatic apparatus, and spleen, or any one or 
more of them may be converted into nurseries 
for the varieties of leucocytes present in the 
blood, and in addition collections of these 
corpuscles may be found in various other 
organs. These changes may give rise to 
enlargements of organs. Anaemia, more or 
less severe, always accompanies the condition, 
and after a short or long course it almost 
always terminates fatally. 

Varieties. — The nomenclature of the varieties 
of the disease has undergone several changes, 
and is likely to pass through more in the future. 
The first cases observed by Hughes Bennett 
and Virchow, in 1845, wei'e associated with great 
splenic enlargement; and when Virchow later 
met with a case in which the lymphatic glands 


were mainly affected, he distinguished a 
** splenic and a “ lymphatic ” form, according 
to the organs from which he believed the 
increased numbers of leucocytes to be derived. 
Later still, Neumann pointed out that the 
bone-marrow was also affected in many cases, 
and a “medullary’^ form was distinguished. 
Further research showed that most cases were 
of a mixed kind, and the terms in use till quite 
recently were “ spleno-medullary for those 
cases where the spleen was enlarged and the 
marrow hypertrophied, and ‘‘lymphatic” for 
those in which enlargement of lymphatic glands 
was the principal feature. Ehrlich’s studies on 
the varieties of leucocytes, as determined by 
their staining reactions, gave a fresh impetus 
to the investigation of the blood in these con- 
ditions, and the tendency at the present day 
is to classify cases entirely according to the 
varieties of leucocytes present in excess in the 
blood, without reference to the enlargements 
of organs. The names of “ myeliemia ” or 
“ myelocytheemia ” and of “lymphiemia” or 
“ lymphocythiemia ” are often used to express 
respectively the varieties in which the cells in 
the blood resemble those normally found in the 
bone-marrow, of which the myelocytes are 
specially characteristic, and those found in the 
lymph-glands, the lymphocytes. If, however, 
we accept the view of Lowit, recently put 
forward, that both conditions are due to a 
blood-parasite, we are desired by him to use 
for the former condition the term “polymor- 
phocytic leukicmia,” for the latter “ hompiocytio 
leukiemia,” cumbrous terms which are not 
likely to be accepted. I shall use jin this 
article “ myehemia ” and “ lymphoeinia for the 
two varieties, as they are short teriins and 
sufficiently accurate, but do not commit us to 
the acceptance of any theory as to the causation 
of the disease. \ 

Changes in the Blood. — When the ei^ir is 
pricked the blood very often shows no spiecial 
naked-eye change ; it may look opaque, how- 
ever, or may be pale if there is great anaemqa, 
but it does not look pink unless the increase in 
leucocytes is very great indeed. When a fresfi 
specimen is examined the leucocytes are seen 
to be greatly increased in number ; but it is, 
of course, impossible to distinguish it from a 
leucocytosis until counts have been made and 
stained films examined, unless the specimen 
is examined on a warm stage, when the great 
majority of cells in leucocytosis will be found 
to be amoeboid, while in leucocytheemia of either 
variety most cells are non-arnoeboid. 

Myelceniia . — There is a greater actual increase 
in the number of leucocytes than in any other 
condition. Cases have often been recorded 
with 1,000,000 per cubic millimetre, and the 
average is about 400,000. The actual number 
varies greatly, however, from day to day, and 
even from hour to hour, and in exceptional 
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cajses where remissions occur, the number may 
fall to normal, so that the condition would 
not be suspected unless films were carefully 
examined, when a certain proportion of the 
abnormal corpuscles, especially the myelocytes, 
will generally be found to be present. 

When films stained with a mixture of basic 
and acid stains, such as Ehrlich’s triacid, or 
eosin and methylene blue, are examined, it will 
be found that the special character of the blood 
is the presence of large numbers of myelocytes, 
which form usually about 30 per cent of the 
total number of leucocytes. These cells may 
occur in other conditions, usually towards the 
close either of a long-continued leucocytosis, as 
in cancer, or of a short very extreme leucocy- 
tosis, as in pneumonia ; but they never appear 
in anything like the same number as in this 
disease. At first sight their faint neutrophile 
granules and pale nuclei seem to fill up the 
whole film, as they are mostly large cells, and 
are apt to lie together in large groups. Nor- 
mally they do not appear in the blood at all, 
but are found only in the bone-marrow, and 
are believed to be the precursors of the poly- 
morpho-nuclear neutrophile cells, which form 
the majority of the normal blood leucocytes. 
These are also absolutely increased in myelsemia, 
though they are relatively diminished ; and in 
this disease more than in any other, and more 
even than in the normal bone-marrow, transition 
forms between the myelocyte and its descendant 
are to be seen, and forms also which, by the 
pale staining of their granules, the homogeneous 
staining of their nucleus, or their small size, 
give the impression of being degenerated forms. 
The eosinophile cells are also much increased 
absolutely, and usually they show a slight 
relative increase as well. They may consist of 
several different forms — the form with poly- 
morphous nucleus which is usually found in the 
blood, a form not larger than a small lymphocyte, 
and the form known as eosinophile myelocytes ; 
large cells with a pale rounded nucleus and 
just like a myelocyte, except that the granules 
are eosinophile instead of neutrophile. These 
cells are the most numerous form of the three, 
are normally found only in the marrow, and 
except in this condition only appear in small 
numbers in some cases of pernicious aiuemia. 

The lymphocytes are usually increased ab- 
solutely, but relatively are always greatly 
diminished. Basophile cells are always present 
in varying numbers, and are always both 
absolutely and relatively increased. Ehrlich 
regards this increase as specially characteristic 
of myela3mia. They may be either finely or 
coarsely granular, and have either a round or 
polymorphous nucleus. They are of importance 
in relation to Tiirck’s objections to Ld wit’s theory. 

The red corpuscles in the early stages of the 
disease are not diminished ; but later there is 
generally some diminution in their number, with 


a corresponding diminution in haemoglobin, and, 
if the anaemia is marked, with corresponding 
changes in the shape and size of the corpuscles. 
The average number in a well-marked case is 
about 3,000,000. Quite independent of any 
anaemia, however, is the number of nucleated 
red corpuscles. These are always to be found, 
and in far greater numbers than in any other 
disease in adult life. They are generally normo- 
blasts, but very occasionally megaloblasts may 
appear. The number of red corpuscles bears 
no constant relation to that of the leucocytes, 
though usually they become fewer as the leuco- 
cytes increase in number. Blood-plates are 
usually increased in number. 

Each of these different factors is present in 
every case of myehemia, but their relation to 
one another is extremely variable. Sometimes 
the myelocytes are overwhelmingly numerous, 
and this is the most common of the varieties, 
sometimes the eosinophile cells ; in one case 
the nucleated red corpuscles predominate, and 
in another the basophile cells. Each case pre- 
sents a different and individual blood-picture, 
but the general effect is that of an inundation 
of the blood with marrow-cells. One can indeed 
produce a very fair imitation of the condition 
by mixing normal bone-marrow with blood, and 
making films of the mixture. 

Lympheemia , — The number of white cells is 
not usually so great as in the other variety. It 
is often under 100,000 per cubic millimetre, and 
the average of my cases has been about 200,000. 
Cabot records one case with 1,480,000, but this 
is quite exceptional. 

The striking thing about the films is the 
enormous increase of lymphocytes, both relatively 
and absolutely. They usually form more than 
90 per cent of all the leucocytes, and either 
large or small forms may predominate. The 
remaining cells are always polymorph o-nuclear 
neutrophiles. Myelocytes do not appear, and 
eosinophiles are seldom seen. So much is 
common to both forms of lymphoemia, for this 
variety is subdivided clinically into acute and 
chronic forms. In the latter the red cells are 
about the same in number as in myela3mia, but 
unless there is marked amemia, nucleated red 
corpuscles are not found, and the film contains 
nothing but ordinary red corpuscles, lym- 
phocytes, and an occasional polymorpho nuclear 
cell. If a chronic case becomes acute the 
anfcmia advances, and the leucocytes are practi- 
cally all lymphocytes. I saw one case where 
they were over 99 per cent. In cases acute 
from the first there is usually marked and pro- 
gressive aneemia, with nucleated red corpuscles 
proportional in number to the ana3mia, and in 
children and young people often becoming very 
numerous. The lymphocytes are more usually 
of the large variety. Blood-plates are diminished 
in both forms. 

In this form of the disease, then, the blood- 
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picture is that of an inundation of the blood 
with the elements usually found in the 
lymphatic glands. 

Mixed Forma . — In a very small proportion of 
cases the blood shows an apparent mingling of 
the myelfiemic and lymphsemic characters. I 
have seen one case, and others have been 
recorded, where a pure myelsernia showed 
towards the end a large increase in the absolute 
and relative number of lymphocytes in the 
blood, and where post-mortem the organs con- 
tained as many lymphocytes as myelocytes. 

Effect of Intercurrent Affections . — It is im- 
portant to note the effect upon the blood of 
those intercurrent conditions, as, for instance, 
pneumonia and pleurisy, which produce a 
leucocytosis in nonnal blood. In rare cases in 
leucocytheemia such a complication produces no 
apparent effect on the blood ; more frequently 
the total number of leucocytes remains unaltered, 
but a much larger proportion of them than 
before are polymorpho- nuclear neutrophiles. 
In the greatest number of cases, however, the 
total number of leucocytes is decreased, and 
may even descend far below the normal, espe- 
cially as death draws near. Generally in such 
cases the proportion of polymorpho-nuclears is 
increased. 

Symptoms. — Except as regards the condition 
of the blood and the organs usually enlarged, 
ordinary myelsemia — which, apart from acci- 
dents, is always chronic — and chronic lymphse- 
mia do not differ in their symptoms. The 
patient^s attention is usually caught either by 
the increased girth of the abdomen and the 
dragging pain from the enlarged spleen, by 
progressive weakness and dyspnooa, by the 
enlargement of glands, or by the occurrence of 
some haemorrhage, most often from the nose. 
The disease is almost always thoroughly 
established by the time patients come under 
observation, so that its onset must be very 
insidious. The urgency, or otherwise, of the 
symptoms depends very largely on the amount 
of anaemia present. Cases in which this is 
slight may enjoy fair health, even although the 
number of leucocytes in the blood is very great, 
and the enlargement of organs extreme. This 
enlargement may of course, however, give rise 
to symptoms by pressure on important organs ; 
and there is a special tendency to dropsy of 
various forms, and still more to haemorrhage. 

In the alimentary system the main points to 
note are the frequent occurrence of stomatitis, 
of gastric and intestinal catarrh, with vomiting 
and diarrhoea, haemorrhage from the bowel, 
enlargement of the liver, and either as a result 
of this or as part of a general dropsy, the 
occurrence of ascites. The heart is always 
enfeebled, and dyspnoea is a marked feature in 
the disease. All the murmurs and other cardiac 
changes due to anaemia are usually developed. 
Thrombosis of capillaries and small vessels from 


plugs of leucocytes is very common, and is one 
of the factors which cause haemorrhages to be so 
frequent. These occur most often from the 
mucous surfaces. Epistaxis is the most common, 
then perhaps haemorrhage from the bowels, and 
then follow bleedings from the gums, the 
stomach, the kidneys, lungs, and uterus. The 
most serious is, of course, cerebral haemorrhage, 
which is not infrequent, while haemorrhage into 
joints, into muscles, into serous cavities, or 
elsewhere, may follow slight injuries or small 
operative procedures such as tapping the 
pleura or peritoneum. Haemorrhage into the 
retina is often associated with collections of 
leucocytes visible by the ophthalmoscope during 
life, or discovered post-mortem. There are no 
special symptoms associated with the lungs, 
but bronchitis, pleurisy, pleural effusion, oedema 
of the lungs, and pneumonia are frequent com- 
plications or terminal phenomena. In every 
case there is at some time fever without 
apparent cause, very much like that which 
occurs in pernicious anaemia. There are no 
constant changes in the skin, though nodules 
of leucocyte infiltration are not uncommon 
there, and haemorrhages may occur. Albumin- 
uria may occur, generally late in the disease, 
and albumosuria may appear, but the special 
characteristic of the urine is its constant acidity 
and the greatly increased amount of uric acid 
and of tile xanthin bases which it contains. 
These are the result of the increased leucocyte 
metabolism, and their amount in the urine of a 
case at any time corresponds generally to the 
number of leucocytes present in the blood. 

Enlargement of the spleen is present to a 
greater or less extent in all cases of myelsemia, 
and in a large number of chronic lymphsemic 
cases. The character of the enlargement is the 
same in both sets of cases. The organ usually 
extends downwards and forwards, much more 
rarely upwards, and its general form is retained, 
the notches usually persisting. It may pass 
beyond the middle line, and, as a firm tumour, 
fill almost the whole of the abdomen, or may be 
of any smaller size. Generally speaking, the 
more chronic the case the greater the enlarge- 
ment. It bears no special relation to the 
number of leucocytes in the blood ; in remis- 
sions when the blood becomes nearly normal 
the organ may diminish somewhat, but more 
frequently, in my experience, remains unaltered 
in size. In the acutcr cases, again, there may 
be slight enlargement with a very high leucocyte 
count. The lymphatic glands are often but 
little enlarged in myelsemia, though towards 
the end of a case some of them usually increase 
in size. I have indeed seen very great enlarge- 
ment in some cases. In chronic lymphsemia, 
however, it is the rule to find most of the 
glands in the body enlarged, especially those of 
the neck, axillae, and groins, and usually the 
internal glands as well. The enlargement is 
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irregular, painless, and unaccompanied by 
periadenitis as a rule, and the swellings do not 
usually give rise to pressure symptoms. The 
amount of glandular affection varies extremely 
in chronic lymphscmia. I had the good fortune 
about a year ago to have four cases of the 
kind under observation. Two of them showed 
general and extreme glandular enlargement 
with but slight increase of the size of the 
spleen ; one had a fair amount of glandular 
enlargement with a fairly large spleen ; while 
in the fourth the glands were not enlarged at 
all, and the spleen reached nearly to the pubes. 
Yet all these cases showed the typical changes 
in the blood. 

The hypertrophy of the bone-marrow cannot 
be diagnosed clinically, and gives rise to no 
symptoms. 

Acute lymphajmia presents a very different 
clinical picture from the chronic forms. The 
fever, hiemorrhages, and aiiiemia which appear 
at the end of the chronic cases, usher in the 
acute ones. The patient passes in a few days 
from a condition of health to one of extreme 
prostration, and death usually occurs in from a 
few days to a few weeks. Curiously enough, the 
symptoms may bo well marked before any im- 
portant changes occur in the blood, but before 
death there is usually a very great increase in 
the lymphocytes and a high degree of aneemia. 
In the very acute cases there is no time for en- 
largement of either glands or spleen to take 
place to any great extent ; in those less acute 
the glands enlarge rapidly, the spleen less 
markedly. The disease is a rare one, occurs 
usually in young people, and from its rapid onset 
and course gives one very much the impression 
of being an infective condition. 

Course and Prognosis. — Cases of myela3mia 
usually live from one to two years from the time 
they come under observation, but may live much 
longer ; and chronic lymphseinia may last quite 
as long. Either class of cases may show remis- 
sions and exacerbations. The blood may become 
nearly normal, and the general health improve, 
or this improvement may occur without any 
great decrease in the number of leucocytes. 
Cures have been reported, but all rest either on 
insufficient evidence or too short a period of ob- 
servation. As far as we know, the disease is 
always fatal in the long run. Death is usually 
preceded by a period of cachexia, and what may 
be called the normal ending to the disease is by 
gradual heart failure. Other common causes are 
by gastro-intestinal symptoms, hsemorrhage into 
the brain or from mucous membranes, and very 
frequently by pneumonia. Out of seven fatal 
cases that I have seen in the last two years four 
have died of this complication. 

The acute cases are always fatal, but some- 
times a case may begin acutely and then become 
rather more chronic and last for a few months. 

The prognosis in chronic cases of either variety 


is of course very grave, but is relatively favour- 
able when the patient is middle-aged, in fair 
general health, with a fairly vigorous circulation, 
little or no anajmia, and no enlargement of lymph 
glands in the myelsemic form. A large spleen 
means that a case has so far been chronic and 
may, presumably, remain so. Unfavourable ele- 
ments in prognosis are youth in the patient, a 
steady increase in the number of leucocytes in 
the blood, advancing anaemia, continued fever, 
haemorrhages into the skin or large bleedings 
from the mucous membranes, enlargement of 
glands in the myelaemic form, dropsy, and of 
course the presence of any serious complication. 

Morbid Anatomy. — The naked-eye appear- 
ances of the organs do not differ greatly in the 
two forms of the disease. The enlargements of 
organs which were discovered clinically are con- 
firmed, and it is usual to find a much more exten- 
sive enlargement of glands than was expected, 
especially of the abdominal glands. In addition 
to splenic and lymphatic enlargement, the liver, 
kidneys, thymus, thyroid, siiprarenals, tonsils, 
and other organs may show more or less enlarge- 
ment, with a frequency nearly in this order. 
This enlargement is due mainly to the infiltra- 
tion of their connective tissue spaces with leuco- 
cytes, but partly to the occurrence of infarcts 
from thrombosis, and heemorrhages, and to fatty 
infiltration from the antemia which is almost 
always in existence in fatal cases. 

The spleen is usually firm, and firmer the more 
chronic the case. Its capsule is often thickened 
or rough from local peritonitis. On section it is 
generally of a uniform red colour; the Mal- 
pighian bodies are indistinct. Microscopically 
the pulp is found to be packed with leucocytes 
like those in the blood, while in chronic cases 
the trabeculae and stroma generally are often 
thickened. 

The lymph ylands vary greatly in size from 
that of a pea to that of a large plum, are gener- 
ally oval in shape, and white or pink in colour. 
In cases where they were much congested, how- 
ever, or where luemorrhage had taken place into 
them, I have seen them of a dark purple colour. 
They are usually embedded in hit to a greater 
or less extent, and show no trace of periadenitis, 
unless they have been exposed to injury or 
irritation. On section they are soft or succulent. 
Microscopically they differ in the two varieties 
of the disease. In lymphajinia they show no 
trace of the normal structure of the gland. The 
distinction between cortex and medulla, germ 
centres and lymph paths, is completely lost, and 
one finds simply a mass of lymphocytes packed 
tightly together and obscuring the stroma, and 
occasional blood-vessels traversing the mass, and 
often old or recent haemorrhages. Among these 
lymphocytes one may find mitotic figures ; but 
one cannot, of course, lay any stress on their 
presence or absence in the organs of persons 
dying a natural death whose bodies are not 
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examined for some time post-mortem. In mye- 
Itemia it is exceptional to find the glands so 
packed with cells of the myeloid type, though 
I have found it so in some very chronic cases. 
More usually the greater part of the gland 
retains the normal structure and appearance, 
and islets of the myeloid cells are to be found 
in the peripheral parts of the gland, brought 
there by haemorrhage or in the same way as 
they appear in other organs. 

The hcme-marrow shows alteration in all cases 
— in lympheemia as well as in myelaemia, and 
nearly quite as much in the former as in the 
latter, though it is, of course, impossible to 
examine all the bone-marrow in the way in 
which one can examine all the spleen or all the 
lymph glands. The essence of the change is 
that the fat which is present everywhere in the 
marrow, but especially in the shafts of* the long 
bones, is absorbed, and its place taken by cells 
of the same kind as those found in the blood. 
Thus the marrow in the shaft of the femur, 
which is usually examined, instead of being 
fatty and yellow in colour, is usually pink and 
firm, the so-called “ lymphoid ” condition. It is 
exceptional to find it white, soft, and “pyoid.^^ 
Microscopically in myelajinia it presents very 
nearly the normal appearance of red marrow, 
with the differences that no fat spaces are left, 
that the giant cells are small and few in number, 
that the nucleated reds are fewer than usual, 
and further that the tendency seen in the blood 
in different cases to a preponderance of special 
kinds of cells is seen also to a certain extent in 
the marrow. In some cases eosinophiles pre- 
dominate, in others neutrophile myelocytes, and 
so on. In lymphfcrnia a section of the marrow 
looks very much the same as that of lymph 
gland. Probably, however, the replacement of 
the proper marrow tissue by lymphocytes is 
never quite complete, though this point has not 
been fully worked out. It is, of course, evident 
that this leucocytic hypertrophy in the marrow 
will reduce considerably the area there which is 
normally reserved for the formation of red blood 
corpuscles. This is one cause of the anaemia 
which is always present, and is probably also 
the reason why nucleated red coi’puscles are so 
commonly found in the blood ; they are pushed 
out of the marrow, and red corpuscle formation 
goes on in the blood-stream as it does in the 
embryo. 

The liver is usually pale, and fatty from the 
general anaemia. On close inspection pale zones 
will be found surrounding the portal spaces, 
which, when examined microscopically, are 
found to be caused by infiltration of the con- 
nective tissue there with leucocytes. This in- 
filtration also extends to a varying distance 
between the columns of liver-cells, and similar 
patches are sometimes found under the capsule. 
The kidney is usually in the same state, and 
so are the other organs mentioned as showing 


enlargement. In fact, patches or strands of 
leucocyte infiltration may be found anywhere 
throughout the body, in the lungs, the heart- 
muscle, etc. We do not certainly know whether 
these are due to metastasis, to the ordinary but 
here exaggerated diapedesis of leucocytes from 
capillaries, or to the overgrowth of pre-existing 
lymphatic nodules. 

The alimentary canal is usually in a condition 
of chronic catarrh, sometimes associated with 
atrophy of the mucous membrane. In chronic 
cases there is often no special enlargement of 
the lymphatic sheath of the alimentary tube, 
but it is noteworthy that in very acute cases of 
lymphmmia, which are rapidly fatal, this may 
be almost the only part of the lymphatic 
apparatus to show enlargement. 

Causation and Pathology. — The disease 
occurs with greater frequency in men, and is 
found at all ages. The acute lymphmmic form 
is more common in early life ; on the whole, the 
great majority of cases occur between thirty 
and fifty. No antecedent disease or condition 
has been proved to be casually connected with 
it. Malaria was thought by Gowers to be an 
antecedent in about one-fifth of the cases, but 
this is probably an overstatement. I have 
never seen a case which had a previous history 
of malaria, and that disease can certainly not 
be more than an auxiliary in causation. 

The early view’s that leukiemia was a suppura- 
tion of the blood or a cancer of the blood, have 
long been given up, in that form at least. The 
problem wdiich at present is being discussed is 
whether the increased number of leucocytes in 
the blood is good or bad for the whole organism ; 
whether it is a measure of defence against some 
injurious influence, or a useless proliferation of 
blood-cells ; whether, in fact, it is a symptom or 
a disease. The analogy of leucocytosis in in- 
fective conditions is, of course, in favour of the 
former view, and Ehrlich is the principal up- 
holder of that theory. He takes up the position 
that myebemia is a mixed leucocytosis, and is 
derived from a change in the bone-marrow 
similar to that which accompanies an ordinary 
leucocytosis. In order to support this view he 
accepts some observations by Jolly, who declares 
that both neutrophilic and eosinophilic myelo- 
cytes are amoeboid on the warm stage, and 
Ehrlich lays it to the charge of imperfect 
methods that this phenomenon is not oftener 
seen. He is, of course, obliged to take this 
position in order to show that myelsemia is an 
“ active ” leucocytosis, and thus to support his 
contention that the marrow produces only 
granular leucocytes and that these only are 
attracted chemiotactically into the circulating 
blood and make their way into it by active im- 
migration. The secondary deposits in the spleen, 
lymph glands, and other organs he regards as 
metastases from the marrow. Lymphsemia 
he puts on quite another footing. He regards 
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it as a primary disease of the lymph glands 
which leads to increased formation of lympho- 
cytes, and to the mechanical flooding of the 
blood with these in a passive way, and not as an 
active immigration — the result of chemiotaxis. 
He brings it into line with the lymphocytosis 
which occurs when there is an increased lymph 
circulation in a greater or smaller area of glands, 
as in digestion, in irritation of the intestine in 
children, and so on. According to him, there- 
fore, myelsemia and lymphsemia are processes 
essentially different in origin. The former 
would be due to some noxious substance in the 
blood which acts chemiotactically on the marrow 
and draws its cells into the circulating fluid, 
and would therefore be primarily a blood disease 
to which the hypertrophy of the marrow is 
secondary. The latter would be due to some- 
thing in the lymph glands which causes them 
to hypertrophy and to pour into the blood an 
excessive number of lymphocytes ; it would 
therefore be primarily a disease of lymph glands, 
and only by accident, as it were, a disease of 
the blood at all. Ehrlich, in common with all 
recent writers, has ceased to believe that the 
spleen has any causal relation to either disease. 
The reasons for this view are first, that there 
are no special splenic leucocytes; second, that 
evidence is slowly accumulating to the effect 
that apart from the production of lymphocytes 
in the Malpighian corpuscles, the spleen acts 
either simply as a reservoir of blood or as a 
blood-destroying organ rather than as a blood- 
forming organ ; and third, that enlargement of 
the spleen does not take place in acute lexico- 
cythsemias, but is rather an indication and a 
measure of chronicity. Muir suggests, indeed, 
that the enlargement of the spleen may be an 
attempt to deal with and destroy the excess of 
leucocytes ; but it is difficult to see how this is 
to be effected without an enlargement of the 
Malpighian corpuscles, the only structure in the 
spleen which could produce leucocytes capable 
of acting as scavengers. Such an enlargement 
does not take place. 

Ehrlich^s view is, in my opinion, too artificial, 
does not explain those cases of lymphsemia 
where there is little or no enlargement of lymph 
glands, and quite fails when it is applied to 
acute lymphsemias ; and I am much more inclined 
to accept the views of Neumann’s school, whose 
most recent exponent is Walz, that the excess 
of leucocytes in both lympheemia and myelsemia 
is derived from the marrow. In all lymphoemias 
which have been fully observed, no matter 
how rapidly fatal they were, a great excess of 
lymphocytes has been found in the marrow. 
Lymphocytes are normally present there, though 
not in largo number ; and all recent work has 
gone to show that the marrow is the most 
adaptable tissue in the body, that according to 
the needs of the organism it may contain in 
excess either normoblasts, megaloblasts, eosino- 


philes or myelocytes, and their descendants the 
polymorpho-nuolear neutrophiles. There seems 
to be no reason why it should not contain an 
excess of lymphocytes in turn, except the theo- 
retical opinion to which Ehrlich’s name gives 
weight, that the marrow is reserved for the pro- 
duction of granular cells. To those who, like 
myself, hold that all leucocytes are derived from 
the same stock, and that their different varieties 
are due merely to differences of environment 
and to specialisation of function, this argument 
does not carry much weight ; and the acceptance 
of the view that all leucocythsemias of both 
varieties are myelogenic would explain all the 
facts of their pathology, would account for their 
being indistinguishable clinically except for the 
examination of the blood, and would clear the 
way for the search for the prime cause of the 
disease. Frankly, we do not know what this is. 
It may be something in the blood or in some 
other organ, but acting through the blood, which 
attracts the leucocytes from the marrow and 
causes its hypertrophy, or it may be something 
in the marrow which causes its cells to pro- 
liferate, to take up the available free space and 
to pass out into the blood. Bacterial organisms 
have been described as present in the blood, 
but there has never been any sufficient reason 
given for us to believe that they are of import- 
ance. The most recent, most elaborate, and 
most plausible attempt to find the cause is that 
of Ldwit, who has described two organisms, one 
as the cause of myela3mia, the other of lym- 
phmmia, which he calls “hsemamceba leukee- 
mise magna” and “limmamocba leukeemife parva 
vivax ” respectively. He considers them to be 
sporozoa, and nearly related to the malaria 
parasite. His work with regard to lymphsemia 
and its supposed parasite is so incomplete that 
I need not discuss it ; his views are meant to 
stand or fall by their application to myeleemia, 
which he has studied more fully. He states 
that the parasites are usually found in the 
blood in varying numbers, that they occur in 
the leucocytes as a rule, seldom in the plasma, 
and never in the red corpuscles. The leucocytes 
attacked are the small and large mononuclear 
forms — the lymphocytes and transition forms — 
never the eosinophiles, and only once a noutro- 
phile cell. The bodies are amoeboid, and may be 
sickle-, crescent-, or spindle-shaped, or rounded. 
He describes flagellate forms, but these are 
obviously artefacts ; indeed, Ldwit allows that 
they are more numerous when there are many 
injured or badly fixed leucocytes in the prepara- 
tion. Inoculation of rabbits with myelajmic 
blood or parts of organs does not produce mye- 
laomia, but “ parasites ” are found in the blood 
and organs which are like those found in the 
human subject; there is also a lymphocytosis 
lasting for some months, and albumoses are 
found in the urine, as is frequently the case 
with myeleemic patients. Cats, guinea-pigs. 
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and dogs do not give positive results with in- 
oculation, though it may be remarked that in 
the dog and cat spontaneous leucocythsemia 
has been observed. Lowit’s method of demon- 
strating the “parasite” is as follows. Films 
are thoroughly fixed by heating them for one 
to one and a half hours at 110°- 115° C. (alcohol 
must not be used, though, curiously enough, in 
the tissues the parasites show best in alcohol- 
hardened organs !), then stained for half an 
hour in a concentrated watery solution of 
thionin at room temperature, washed, dried, 
differentiated for 10-20 seconds in iodine 1 part, 
iodide of potash 2 parts, Aq. dest. 300 parts, 
washed in water, dried, and mounted in balsam. 
The parasites are then of a green colour. Lbwit 
points out their resemblances to and differences 
from all enclosures and plasmolytic products — 
the distinction is evidently difficult — and he 
also makes the damaging admission that the 
stain does not succeed well when it is freshly 
made, but only when yeasts and other fungi 
have developed in it ! Of course the first essen- 
tial in a stain used to demonstrate organisms 
is that it must itself be free from organisms. 

Lb wit’s idea of pathogenesis is that when the 
organism is once introduced to the blood it lives 
in the leucocytes, renders them functionless, and 
ultimately destroys them. They are then re- 
placed by fresh leucocytes from the marrow ; 
but these in turn become provender for the 
parasites, and so a vicious circle is set up. 
Curiously, however, he entirely overlooks the 
fact that, on his showing, all leucocytha3mia8 
should be lymphaemias ; for the parasite lives 
in and demands lymphocytes, and he gives no 
explanation of the presence of myelocytes or 
eosinophiles. We know definitely, however, 
that the marrow supplies only those cells which 
are asked of it. 

I am afraid Lowit’s views cannot be accepted, 
partly for the reasons I have interpolated in 
describing them, but also because the bodies 
he figures present no common morphological 
characters, and, incidentally, have no resem- 
blance to the malaria parasite. He seems to 
have figured everything which stained in the 
desired way, and has evidently included all 
sorts of objects. Some of these rmiy be para- 
sites, but we have no means of knowing which. 
At the German congress of physicians, in April 
of this year, Tlirck suggested that Lbwit’s 
bodies are artefacts, produced from the gran- 
ules of the basophile leucocytes, or mast-cells, 
by the method he employs. This view would 
quite explain their presence in myelsemic blood 
and organs, where, as I have pointed out, 
basophiles are numerous ; their absence from 
lymphsemic blood, where no basophiles are 
found ; and their occasional presence in lym- 
phsemic. organs. Ehrlich and other speakers 
supported Tlirck, and my own observations 
point in the same direction. 


Earlier observers had described amoebse or 
other parasites as the cause of leucocytheemia, 
but none of them have made good their case. 

Another question of much importance is that 
of the relation of leucocythjemia to Hodgkin’s 
disease, or pseudo-leuksemia, as it is called in 
Germany. This will be discussed when the 
latter disease has been described (Lymphade- 
noma). 

Diagnosis. — This depends ultimately in every 
case upon the examination of stained films of 
the blood, and the careful observation of the 
kinds of leucocytes present. A fresh film does 
not enable us to distinguish the condition from 
a large leucocytosis, and there are many condi- 
tions which cause splenic or glandular enlarge- 
ment which may be associated with leucocytosis. 
Of course a leucocyte count of 500,000 or so 
per c.mm. would put the matter beyond doubt, 
but it is not in cases with large leucocyte counts 
that doubt is likely to arise. It is in the 
numerous cases where the leucocytes, either 
temporarily or permanently, do not rise above, 
say, 100,000 or less, or where a remission or an 
intercurrent affection has brought the leucocytes 
down to normal and altered the general appear- 
ance of the film, that difficulty occurs, and 
there are some cases where the minutest care 
in examining the films and in weighing the evi- 
dence derived from them is necessary to arrive 
at a correct diagnosis. It must be remembered 
that the early symptoms of the chronic disease 
may be gastric, intestinal, respiratory, or cardiac, 
and that these may appear before the spleen 
or glands have enlarged sufficiently to attract 
attention. It ought, of course, to be a rule 
that the blood should be examined in all 
obscure cases, and it may be borne in mind 
that while a fresh film will not always enable 
us to diagnose the condition with certainty, 
it will at all events give either negative evi- 
dence or a warning that a fuller examination 
is necessary. 

Enlargement of the spleen in the malarial 
cachexia, in splenic anaemia, in tumours and 
waxy disease of the spleen, tumours of the 
kidney and suprarenal body, and hydro- 
nephrosis may all give rise to error until the 
blood is examined, and in the same way the 
enlargement of lymphatic glands in chronic 
tuberculosis and in lymphadenoma may simu- 
late the lymphaemic form of the disease. One 
caution that must be given in regard to this 
is that it is necessary to remember that in 
children the percentage of lymphocytes in the 
blood is much higher than in adults ; but 
even in very young children it seldom rises 
above 50 per cent, while in lymphsemia the per- 
centage is always over 80, usually over 90. 
The more acute a lympheomia is, the less likely 
is it to be diagnosed. The fact that leuco- 
cythajmia may be an acute disease, possibly 
fatal in a few days, is not yet widely recog- 
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nised, and cases are much more likely to be 
labelled typhoid, purpura hajmorrhagica, or 
ulcerative endocarditis, than to be diagnosed 
for what they are. When the glands enlarge 
the blood is likely to be examined, and the 
diagnosis should then be made. 

In children there will sometimes be difficulty in 
making the diagnosis between pernicious aiuemia 
and leucocytha3mia. All grave anjemias in 
children are apt to be accompanied by enlarge- 
ment of the spleen, and in the pernicious form 
there are more nucleated corpuscles in the blood 
than in the adult, and usually a leucocytosis 
which may include a fairly large percentage of 
myelocytes. The diagnosis must be made by 
the preponderating features in the blood, and 
is often very difficult. The name “ antemia 
pseudo -leuk^emica infantum,” given by von 
Jaksch to these difficult cases, does not seem to 
me to correspond to any well-defined clinical 
entity, and should be discarded. 

Treatment. — As in all blood diseases where 
the nutrition of the cardiac muscle is likely 
to be impaired, rest in bed is essential, with 
careful diet and general attention to ordinary 
hygienic principles. The bowels must be regu- 
lated, but without producing diarrhoea, which 
is always injurious. The only remedy which 
can be given with any confidence that it will be 
of use is arsenic, and this should be given in 
increasing doses up to the largest that can be 
borne, and continued for a long time. Iron 
in various forms, ipiinine, mercury, and many 
other drugs have been given, but without any 
constantly good results. Iffie inhalation of 
oxygen has been reported to be useful, but one 
fails to see how its action can be other than 
temporary ; while in the only case in which I 
have seen Ewart’s inhalation of carbon dioxide 
tried it seemed to me to hasten rather than re- 
tard the fatal result. It is useless to try to 
reduce the size of the spleen by drugs or in- 
ternal remedies, and probably unjustifiable to 
remove it in this disease, as the mortality after 
the operation is so high and the procedure 
entirely without avail in arresting the disease. 
Bone-marrow in various forms has been given ; 
but one fails to see how it could possibly be of 
use, and experience has confirmed this view. 
It must not be forgotten, in estimating the 
effect of remedies, that the disease is one in 
which, as in pernicious anjcmia, though not 
with the same frequency, spontaneous improve- 
ment may take place, and this is specially apt 
to occur when the disease is diagnosed and 
the patient’s surroundings improved. Until we 
gain a more exact knowledge of the causation 
of the disease we must be content with the 
benefit to be obtained from the empiric use of 
arsenic. One of the main tasks of the physician 
is the avoidance of complications, especially 
those associated with the alimentary and respira- 
tory systems. For example, the idiosyncrasies 


of patients with regard to food must be carefully 
studied, for if a gastro* intestinal catarrh be 
allowed to establish itself, it is often a very 
difficult matter to get rid of it. The same 
holds good, for instance, with bronchitis. Pre- 
vention of complications in these conditions is 
not only better, but a great deal easier than 
cure. 

\X-Ray Treatment of Leukcemia . — The remark- 
able effects which Rcintgen rays exert on sar- 
comatous and other tumours have naturally 
suggested them as likely to be serviceable in 
leukiemia. The earliest cases of this disease so 
treated were reported in America, and the credit 
of priority in the introduction of a remedy which, 
though not curative, is yet more likely than 
any other to prolong life and mitigate suffering, 
belongs to Pusey and Senn, who in 1903 and 
1904 first brought the subject under the notice 
of the medical world. Since that time the 
treatment has been very extensively tested, and 
its value can now be fairly accurately estimated. 

As has been said, the X-rays do not cure 
leukfemia permanently ; but in many instances, 
nevertheless, splenic and glandular enlarge- 
ments subside, the blood becomes practically 
normal, and the patient enjoys a period of 
respite from symptoms which may be of very 
considerable duration. The following tables, 
compiled by Pancoast, give the results of 123 
cases treated between 1901 and 1906. 

Spleno- Lym- Un- 
medullary, phatic. classified. 


Symptomatic cure 

33 

11 

3 

1 mproved . 

22 

8 

1 

Improved, and still 
under treatment . 

14 

1 

0 

Unimproved 

13 

10 

3 

Unknown 

1 

0 

2 

The final results in 63 cases are 

Still living and well . 2 

2 

0 

Symptomatic cure, 
fatal relapse . 

11 

5 

0 

Symptomatic cure, 
serious relapse 

5 

0 

0 

Improvement, fatal 
relapse . 

14 

3 

1 

Unimproved, died 

5 

8 

3 

Relapsed and under 
treatment 

4 

0 

0 


The duration of symptomatic cure is variable. 
Though it often lasts only a few months, four 
patients at least are reported as alive and well 
three, four, and six years after treatment. 
Myelocytic leuksemia appears to respond more 
readily than the lymphocytic type, and patients 
suffering from the acute form of the disease 
derive little benefit, or possibly harm, from the 
treatment. 

Technufiie . — A hard tube should be used, as 
being more penetrating and less likely to cause 
dermatitis. The sittings should be brief, from 
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three to ten minutes thrice a week or oftener. 
Exposures should be made over the spleen ; the 
bones and enlarged glands have also been rayed. 
Neighbouring parts may be protected by lead 
shields. 

Effects of the Rays on the Hcemopoietic Organs 
and Blood. — As a rule, the spleen becomes softer 
and diminishes in size after a few exposures. 
In many cases it speedily returns to normal 
dimensions ; in a few instances, however, even 
repeated applications have produced no effect. 
Enlarged glands become smaller, though the 
change in them is less marked than in the 
spleen. Tenderness of the bones disappears. 
The general effect on the blood is to produce a 
steady diminution of the leucocytes. There is, 
it is true, an immediate temporary rise of short 
duration, due in all probability to the profound 
changes in the lymphoid tissues causing a flood- 
ing of the blood with white cells ; but this is 
followed by a speedy fall, which may amount 
to nearly 200,000 per c.mm. after a single ex- 
posure. Generally, however, the diminution is 
more gradual — perhaps twenty or thirty ex- 
posures spread over five or six weeks being 
required to bring the leucocytes to an approxi- 
mately normal number. The leucocytes, more- 
over, are altered qualitatively as well as 
quantitatively, the abnormal elements practically 
disappearing. Arneth and others have worked 
out the changes which occur. The lympho- 
cytes, particularly the larger forms, steadily 
diminish ; the neutrophile myelocytes dwindle 
and may vanish altogether, while the poly- 
nuclears correspondingly increase. Mast cells 
fall, while the eosinophile group becomes normal. 
There is, at the same time, a rise in the red 
corpuscles, and a disappearance of abnormal 
forms. Broadly, then, the effect of the rays is 
to produce an aleuksemic phase. Myelocytes 
are more susceptible than lymphocytes, and in 
lymphocyte leuksemia, though the count may 
become normal, the percentage of lymphocytes 
usually remains high. 

With the symptomatic cure, the general 
health is correspondingly improved ; relapse, 
however, occurs sooner or later, and the treat- 
ment must be repeated with, as a rule, less 
prospect of success than before. 

Satisfactory on the whole, considering the 
nature of the malady, as the treatment is, it 
is not entirely devoid of risks. The rapid 
destruction of large numbers of leucocytes is 
associated with the liberation of toxic products, 
and it is not surprising that some cases of fatal 
toxaemia have been reported. Sudden death 
has occurred from this cause in not a few 
instances, and in some of these nephritis has 
been found. The treatment, therefore, should 
not be entered upon when there is any evidence 
of renal disease, or any suspicion of toxaemia 
— cautions which practically exclude acute 
leuka 3 mia from the scope of X-ray treatment. 


Among minor inconveniences, dermatitis, pal- 
pitation, vomiting, and diarrhoea have been 
reported. 

Natureofthe Action of X-Rays. — Theoretically, 
the diminution of leucocytes produced by the 
rays may be due either to inhibition of the 
function of the blood-forming organs, or to 
stimulation of Icucolysis. There is reason to 
suppose that the latter view is correct. In 
animals subjected to exposure to the rays, 
Heinecke, whose work has been confirmed and 
is generally accepted, found marked evidence 
of destruction of the lymphocytes throughout 
the body — in the splenic pulp, marrow, glands, 
and follicles of the intestines. The change 
begins within three hours of exposure, and is 
complete in from thirty -six to forty -eight 
hours. Probably the leucocytes in the circula- 
tion are also destroyed. The red corpuscles, 
on the contrary, resist the action of the rays. 
In man, accompanying the diminution of the 
leucocytes, there is an excessive output of 
urinary phosphorus and nitrogen. 

X-ray treatment has also been employed in 
pseudo-leuksemia, in which the results are said 
to be better than in leukajmia (about a quarter 
of the patients treated remain alive and well 
for three or four years — Pancoast)^ in poly 
cythsemia (without benefit), and in perni- 
cious anjemia. In the last-named disease the 
liability to the occurrence of toxsemia, and 
the frequency of kidney lesion, seem to contra- 
indicate the remedy.] 


Leucocytosis. 

Definition 400 

Physiological Leucocytosis . . .401 

Pathological Leucocytosis . . .401 

Forms — 

1. Ordinary (finely granular) Leu- 

cocytosis 401 

Lencopenia ..... 402 

Presence of Myelocytes . . . 403 

2. Lymphocytosis .... 403 

3. Eosinophile Leucocytosis . . 404 

Nature of Leucocytosis . . . 404 


Bee also Anemia ; Anjsmia, Pernicious ; 
Blood (Physiological and Pathological Varia- 
tions) ; Chest, Clinical Examination of (Blood 
Counts) ; Chlorosis (Pathology) ; Meningitis, 
Epidemic Cerbbro-spinal (Symptoms, Blood ) ; 
Pneumonia, Clinical (Complications) ; Rheu- 
matism, Acute (Symptoms, Changes in the 
Blood)) Stomach and Duodenum, Diseases of 
(Special Symptomatology of Cancer of the 
Stomach, Diagnosis) ; Suppuration (Leuco- 
cytosis) ) Whooping - Cough (Complications, 
Leucocytosis). 

The term is applied to an increase above the 
normal of the leucocytes per c.mm. in the 
circulating blood ; but it does not embrace 
the increase of leucocytes met with in leuco- 
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oythsemia. In conditions of health the average 
number of leucocytes varies considerably in 
different individuals, but may be said to be 
as a rule between 6000 and 10,000 per c.mm. 
It is impossible to state exactly at what point 
the variation of the leucocyte number becomes 
abnormal, but it may be stated that it is rare 
for the number to rise above 1 2,000 or to fall 
below 5000 without some abnormal condition 
being present. The average normal number 
may be increased under certain physiological 
conditions, and such a change is accordingly 
spoken of physiological leucocytosis. It occurs 
to a slight extent after a meal — digestive 
leucocytosis — being usually most marked three 
or four hours afterwards. The increase is said 
to be more pronounced after a diet rich in 
proteids, but in any case it rarely exceeds 
20 per cent of the normal number. The 
number of leucocytes may also be increased 
during the later months of pregnancy, and 
to a rather more marked degree aher parturi- 
tion. It is important that these variations 
should be known and borne in mind, otherwise 
slight rises in the leucocyte number may some- 
times be misinterpreted In infancy also, 
especially in the few weeks following birth, 
the leucocyte number is increased, and at this 
period the proportion of lymphocytes is un- 
usually high, being often about 50 per cent 
(see article on ‘‘ Blood ”). In those various 
conditions of physiological leucocytosis, with 
the exception of the increase in infancy, it has 
usually been found that the various forms of 
leucocytes are uniformly increased ; but fuller 
details on this point are still desirable. 

It is, however, with the leucocytosis occurring 
in disease that we have to do in this article, 
and we shall also treat here of the converse 
condition, namely, a fall in the leucocytes — 
leucopenia. In the great majority of cases of 
pathological leucocytosis, the increase in the 
number is due mainly, and often exclusively, 
to an increase of the finely granular (neutrophile) 
polymorpho-nuclear leucocytes. This is a well- 
established fact, and accordingly the term 
ordinary leucocytosis is frequently used with 
the significance that the increase is on the part 
of these cells. The term lymphocytosis strictly 
means an increase of the lymphocytes per 
c.mm., but is often used as indicating a 
percentage increase in the number of these 
cells. The latter use of the term is somewhat 
unfortunate for scientific purposes, as in many 
cases where the leucocyte number is diminished, 
the relative proportion of lymphocytes is 
increased, whilst their total number is not so. 
It is therefore advisable that the term should 
be only employed to signify an actual increase 
of the lymphocytes. It may be stated here 
that such actual increase is comparatively rare, 
if we except the lymphatic form of leuco- 
cytheemia, and in some cases of tumours of 
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the lymphatic glands. The term eosinophile 
leucocytosis or eosinophilia is used to signify 
an increase in the percentage number of the 
eosinophile leucocytes. In this case the 
percentage increase practically always indicates 
an actual increase. We shall now consider 
more in detail these variations in the leucocytes 
as they are met with clinically. 

1. Ordinary (finely granular) Lbuco- 
CYTOSI8. — The ordinary leucocytosis, due to 
an increase of the polymorpho nuclear neutro- 
phile leucocytosis, occurs in a great many 
different conditions. Such conditions, which 
have been variously classified, may be placed 
for convenience in the following groups ; but 
we shall have to consider afterwards whether 
in the different groups the leucocytosis is not 
in nature essentially the same : — {a) Leuco- 
cytosis in inflammatory and infective condi- 
tions ; (6) Toxic leucocytosis ; (c) Post- 

hscmorrhagic leucocytosis ; (d) Cachectic 

leucocytosis, especially associated with malig- 
nant diseases. 

(a) The first group embraces a great many 
diseases, many of which have now been proved 
to be due to special micro-organisms, whilst in 
others the nature of the causal agent is still 
unknown. A well-marked leucocytosis is com- 
mon in pneumonia, erysipelas, diphtheria, scarlet 
fever, plague, smallpox (in the suppurative stage), 
etc. ; in acute inflammatory processes, especially 
when they are attended by suppuration, e.g. 
in peritonitis, arthritis, appendicitis, abscesses 
in internal organs, in most gangrenous inflam- 
mations, in pyaemia, and in most cases of 
septicaemia. It will be noted that in the 
majority of such conditions there is present 
a local lesion with emigration in large numbers 
of the finely granular leucocytes into the 
tissues, and it may be stated as a general rule 
that up to a certain point the leucocytosis is 
proportional to the severity of the affection 
or the extent of the local lesion. This rule, 
however, must be taken in a very general sense, 
as several factors are involved. An empyema 
will be attended by a greater leucocytosis than 
a small local abscess ; but the degree of 
leucocytosis in pneumonia does not vary strictly 
with the amount of lung tissue affected, just 
as the severity of the disease does not depend 
on this alone. Further, there are variations 
depending upon individual peculiarities, and 
when the affection becomes very severe and 
marked toxsemia is present, the leucocytosis 
may diminish, and the leucocyte number may 
even fall below the normal. The actual number 
of leucocytes in such conditions as those 
mentioned, of course, varies greatly, but 15,000 
to 30,000 may be said to be the common upper 
limit. Leucocytosis in which the number rises 
above 40,000 must be considered extreme. Of 
the diseases mentioned, pneumonia is that in 
which the condition of leucocytes has been 
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most fully worked out, and we may state the 
chief facts by way of illustration. The number 
of leucocytes rises within an hour or two after 
the rigor ; in fact, in some cases has been found 
to be raised even at the time of rigor. The 
number rises with comparative rapidity, and 
during the period of fever remains high, showing 
variations of irregular type. It usually com- 
mences to fall a short time before the crisis, and 
falls rather more gradually than the temperature 
does ; hence on the day after the crisis the number 
may still be a little above normal. During the 
leucocytosis period the increase, as we have said, 
is on the part of the finely granular neutrophile 
leucocytes. In delayed resolution the leuco- 
cytosis persists, though usually diminished in 
degree, their proportion often rising to 90 per 
cent or even more. The lymphocytes may show 
a slight actual decrease, and one striking and 
well-authenticated fact is that the eosinophiles 
may practically disappear from the peripheral 
circulation ; at least, it may be impossible to find 
a single example on examining a number of films. 
At or shortly after the crisis the hyaline leuco- 
cytes may show a slight relative increase, whilst 
the eosinophiles reappear in the blood, and a day 
or two afterwards may show a percentage above 
the normal. A fall in the temperature without 
amelioration in the condition, a “pseudo-crisis,’’ 
is usually unattended by diminution in the 
leucocytosis. Furthermore, in very grave cases 
leucocytosis may be absent and leucopenia may 
be present throughout the case ; or a leucocytosis, 
present at first, may gradually disappear and 
give place to leucopenia, even although the 
temperature remains high ; sometimes also a few 
myelocytes may appear in the blood. These 
conditions are always to be regarded as of grave 
significance. The blood examination in pneu- 
monia is undoubtedly of considerable value ; it 
may aid the diagnosis in cases of deep-seated 
pneumonia : it enables one to judge of the 
significance of variations of the temperature ; 
and from what has just been stated, it will be 
seen that it affords valuable assistance in the 
matter of prognosis. 

In the other diseases mentioned above the 
leucocytes show somewhat analogous changes to 
those in pneumonia, though they may not be so 
pronounced. The increase of the finely granular 
leucocytes is again the prominent feature, whilst 
the eosinophiles are in most cases diminished and 
not infrequently absent. The fall of the tem- 
perature by crisis is attended by a disappearance 
of the leucocytosis, and a rise in the number of 
the hyaline cells, and it may be of the lympho- 
cytes, is not uncommon. Also, it may be stated 
as a general rule that the disappearance or 
absence of the leucocytosis occurring in a disease 
(where leucocytosis is the rule) associated with 
severe symptoms, is to be regarded as a graver 
sign than when leucocytosis is well marked. 
The infective diseases in which a normal or 


subnormal leucocyte number is the rule are 
mentioned below. 

(b) Toxic Leucocytosis. — The term is applied 
in a somewhat loose way to conditions in which 
there is manifestly some toxic agent in the blood, 
but in which there is no distinct evidence of in- 
fection. We shall afterwards have to discuss 
whether the leucocytosis described under heading 
(a) is not really of the same nature as toxic leuco- 
cytosis. Here we may mention as examples, 
gout, some cases of malignant jaundice, acute 
yellow atrophy of the liver, some cases of lead 
poisoning, chronic Bright’s disease, etc. Leuco- 
cytosis may be also produced by the administra- 
tion of various drugs, especially volatile oils, 
pilocarpine, etc., and has also been produced ex- 
perimentally by the injection of a great many 
different substances, as wull be described below. 
In such conditions the leucocytosis presents the 
same characters as in the first group, but is on 
the whole less in degree. 

(c) Post-ha3morrhagic Leucocytosis. — When a 
large haemorrhage occurs leucocytosis appears 
usually within two or three hours, continues for 
a day or two, and if there be no renewal of the 
ha3morrhage, gradually disappears. If, however, 
there are repeated haemorrhages and a condition 
of marked anaemia results, the leucocytosis is 
found along with the anaemic conditions. Though 
the increase is usually quite distinct the number 
does not often rise above 15,000. Here the 
course is manifestly different from that in the 
two previous groups. Its exact mode of opera- 
tion is not quite clear, but it is undoubtedly 
connected in some way with the process of dilu- 
tion which the blood undergoes after haemor- 
rhage. It certainly is not due to retention of 
the leucocytes in greater proportion than the 
red blood corpuscles, as it is absent immediately 
after the haemorrhage, and takes sonr time to 
appear. 

(d) The number of leucocytes in cas ^ f 
malignant disease varies greatly, but it ma} 
said as a rule that where cachexia with consider- 
able anaemia is present, leucocytosis is the rule. 
This occurs both with cancer and with sarcoma, 
but in some cases there is a considerable leuco- 
cytosis before the cachectic stage is established. 
Ill extreme anaemia the presence of leucocytosis, 
with increase in the blood-plates and diminution 
of the haemoglobin per corpuscle, indicates a 
cachectic (secondary) anaemia. 

Absejice of Leucocytosis, Leucopenia. — The 
most infective conditions in which leucocytosis 
is absent are typhoid fever, malarial fever, tuber- 
culosis uncomplicated by suppuration or cavity 
formation, measles, and most cases of influenza. 
In all these conditions the number tends rather 
to be below than above the normal, and this is 
especially the case in typhoid fever, notably in 
the later period of the disease. The diminution 
is chiefly on the part of the finely granular cells, 
though the others may be slightly affected. A 
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leucocyte count of 3000 or 4000 in the third 
week of the disease is not uncommon. This fact 
was, of course, of greater practical importance 
before the introduction of the serum method, 
but even yet there occur cases in which it is of 
value. In acute miliary tuberculosis the leuco- 
cytes are usually about the normal condition, 
but in phthisis with cavity formation a more or 
less marked leucocytosis is present. In connec- 
tion with these facts it must, of course, be kept 
in view that in the diseases where leucocytosis 
usually occurs, it may be absent, or even a con- 
verse condition may be present, as explained 
above. 

It follows from what we have stated that the 
condition of the leucocytes alone must not be 
accepted in any hard and fast sense in relation 
to diagnosis, but from the same fact it is evident 
that when the diagnosis is otherwise established, 
a variation from the condition usually present 
may be of great importance. Thus, for example, 
the fall in the leucocyte number, without corre- 
sponding fall in the temperature, is of grave 
significance, and in typhoid fever the appear- 
ance of leucocytosis may suggest the presence 
of some secondary inflammatory or suppurative 
complication. 

Pneumonia has been specially mentioned as 
an example in which the disappearance or 
absence of leucocytosis is of grave omen ; but 
a similar change may occur in other diseases. 
Thus it has been observed in some forms of very 
grave septicaemia and in some cases of diphtheria ; 
in fact, it may be interpreted as evidence of a 
very high degree of general poisoning. It must 
be clearly understood, however, that in many 
conditions a well-marked leucocytosis may be 
present up to the time of death. 

In addition to these more acute infective 
conditions, in which leucopenia may occur, the 
number of leucocytes is diminished as a rule in 
various chronic diseases. Among such may be 
mentioned pernicious anaemia, chlorosis, some 
forms of severe anaemia attended with purpura, 
haemophilia, some cases of goitre, and certain 
cases with enlargement of spleen and anaemia, 
to which the term “splenic amemia is given. 
Frequently in such conditions the leucocyte 
number is about 3000 per c.mm. ; but in some 
examples of severe pernicious amemia the 
number may be uniformly about 1000 per c.mm. 
On the other hand, in some cases of pernicious 
imcmia the number is little diminished below 
lormal. We do not yet know the significance, 
Vom a prognostic point of view, of these varia- 
ions in different cases. Here again the diminu- 
;ion is chiefly on the part of the finely granular 
eucocytes, and therefore, according to the above 
lefinition, lymphocytosis is present. In some 
ases of pernicious anaemia, for example, the 
jrmphocytes may number 80 per cent of the 
otal number of leucocytes, but there is, never- 
beless, usually no actual increase in the number 


of lymphocytes ; in iact, their number is more 
often below the normal than above it. 

2^he Presence of Myelocytes . — These are large 
cells, often measuring 14 or 16 m. in diameter, 
with a rounded oval or slightly indented nucleus, 
poor in chromatin, and with finely granular 
protoplasm. Their presence in large numbers 
is an outstanding feature of the spleno-medullary 
leucocythaemia or myelocythtemia, and it was 
for some time believed that they occurred in no 
other condition. More extended observations, 
however, have shown that they appear in the 
blood, though in very small numbers, in a 
variety of conditions. They are not infrequently 
met with, for example, in pneumonia, and other 
conditions, especially when the conditions are 
of grave nature, and the leucocyte number is 
low or falling. Even in cases running a favour- 
able course, with a well-marked leucocytosis, 
one or two myelocytes may be present, and 
also, what is of some importance, a few cells 
intermediate in character between them and the 
ordinary polymorpho-nucleated leucocytes. In 
cases of grave amemia, also, a few myelocytes 
may appear in the blood, and in some cases of 
marked cachexia due to malignant disease a 
considerable proportion has been observed. It 
must be clearly understood that the cells to 
which the term myelocyte is applied are those 
containing fine neutrophile granules. This fact 
has not been sufficiently attended to, and ac- 
cordingly the larger hyaline leucocytes of the 
blood have been mistaken for myelocytes, and 
error has accordingly resulted in the record of 
cases. There can be practically no doubt that 
these cells are normally present in the marrow 
only ; according to our opinion they are the 
progenitors of the finely granular leucocytes of 
the blood. It is somewhat difficult to state 
exactly the conditions on which their entrance 
into the blood-stream depends, but it is of con- 
siderable significance that a few nucleated red 
blood corpuscles are in a very large proportion 
of cases present in the blood along with the 
myelocytes. This is not only the case in severe 
anremia, but also in severe infective conditions. 
We can only state that their appearance is due 
to some disturbance of the cellular arrangement 
in the bone-marrow — an arrangement by which 
both they and the nucleated red blood corpuscles 
are prevented from entering the circulation in 
the normal state. Such a disturbance may 
occur ill the case of great dilution of the blood 
(amemia), as a result of toxic agency, as in many 
infective conditions, and in some cases the result 
of tumour growth in the bone-marrow. 

2. Lymphocytosis. — A percentage increase of 
lymphocytes, of course, occurs where there is 
leucopenia with diminution in the finely granular 
leucocytes (vide supra). An actual increase has 
been observed in malignant disease affecting the 
lymphoid tissue, and also in some other con- 
ditions of enlargement, e.g. tubercular, also in 
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some cases of gastric and intestinal catarrh, and 
in whooping-cough. The increase in these con- 
ditions appears to occur more readily and to be 
more marked in children than in adults. Ac- 
cording to Ehrlich’s view, lymphocytosis occurs 
where a raised lymph circulation in a more or 
less extensive area washes an increased number 
of lymphocytes out of the lymphoid tissue, i.e. 
is the result of a mechanical process, as opposed 
to chemiotaxis, which is the basis of ordinary 
and eosinophile leucocytosis. Further investi- 
gation is, however, necessary before we can 
definitely exclude chemiotaxis as a factor in the 
occurrence of lymphocytosis. 

3. Eosinophile Leucocytosis. — Whatever 
may be the actual genetic relationship between 
the finely granular and coarsely granular oxy- 
phile leucocytes of the blood, there is no doubt 
that in pathological conditions they behave as 
two distinct classes, both as concerning their 
emigration to the tissue and as regarding their 
variation in number in the blood. The increase 
of eosinophiles has been specially studied within 
late years, and now certain sets of conditions 
have been recognised in which it is the rule. 

(1) In asthma there is often a most marked 
increase in the number of eosinophiles, not in- 
frequently up to 10 or 20 per cent ; the increase 
is most marked during an attack of the disease. 

(2) In certain acute and chronic diseases of the 
skin — pemphigus, urticaria, psoriasis, etc. Here 
again the proportion of eosinophiles may be very 
markedly increased, though the total number of 
leucocytes does not rise much above the normal. 

(3) In helminthiasis, eosinophilia appears to be 
the rule. In trichiniasis the increase is very 
marked, and in one case at least the number 
observed was about 50 per cent of the total 
number of leucocytes. In affections with other 
round-worms, such as ankylostoma duodenale, 
and even ascarides and oxyurus, eosinophilia 
occurs ; in fact, this increase appears to be the 
rule. An increase in the eosinophiles has also 
been observed in some cases of malignant disease, 
especially with rnetastases in the bone-marrow ; 
the post-febrile leucocytosis has been referred to 
above. 

With regard to diminution in the number of 
eosinophiles, the most important condition is 
ordinary leucocytosis, especially those of rapid 
occurrence, e.y. in acute pneumonia. As al- 
ready mentioned, the leucocytes may practically 
disappear from the blood, and in other condi- 
tions their number may be at least very much 
diminished. 

It is important to note that the eosinophiles 
are very numerous in the bronchial secretion in 
asthma and in the affected tissues in those skin 
diseases attended with eosinophilia. One other 
interesting point with regard to such skin affec- 
tions is that when an acute inflammatory or 
suppurative condition is added, the leucocytes 
which emigrate from the blood-vessels are of 


the finely granular neutrophile variety. This 
would go to show that in the particular affec- 
tion there is present some substance which 
acts chemiotactically upon or attracts the 
eosinophiles, but that agents that produce sup- 
purative processes attract the neutrophiles. In 
short, all the evidence goes to show that the 
two classes of cells are attracted by different 
substances, but that their emigration into the 
tissue, and increase in number in the blood, are 
brought about by similar mechanisms. 

Nature of Leucocytosis. — We have so far 
considered the chief variations in the different 
forms of leucocytes met with under clinical 
conditions, but it is important that the vital 
processes underlying these variations should be 
understood. The relations of the different 
forms of leucocyte are still subject of contro- 
versy, and we shall only make general state- 
ments which seem to us of importance, as well 
as justified by fact. If we look at the question 
from the experimental side, we find that leuco- 
cytosis may be produced by a great variety of 
methods, the chief of which are the inocula- 
tion with certain organisms and the injection of 
certain chemical substances. Of the latter we 
may mention three chief groups as examples, 
viz. : (a) Certain bacterial products or substances 
separated from bacteria ; if) extracts made 
from various tissues, especially those rich in 
cells, such as spleen, lymphatic glands, etc. \ 
(c) certain definite chemical substances, e.g. 
peptone, curare, nucleic acid, etc. By the in- 
jection of these substances the number of 
leucocytes may be doubled in the course of an 
hour or two, and in such cases also the increase 
is on the part of the finely granular cells. 
What, then, is the source of these cells added 
to the blood'? Ehrlich holds, and our own 
observations completely confirm his contention, 
that the chief, if not the exclusive, source of these 
cells is the bone-marrow, where they are formed 
from the finely granular myelocytes. Further, 
in the normal condition a considerable number of 
these polymorpho-nuclear leucocytes are present 
in the marrow in close relation to the blood- 
stream, forming a reseiwe store as it were. 
Thus a means is afforded for a rapid addition 
of these leucocytes to the blood. There is, we 
believe, practically no doubt that, just as in 
inflammation the emigration of leucocytes is 
guided in by chemiotaxis, so also their passage 
from the bone-marrow into the blood is brought 
about by a similar agency. We have also been 
able to show that in long-standing suppuration, 
where there is a great drain on the finely granu- 
lar leucocytes, there also occurs a great increase 
of the finely granular myelocytes, and evidence 
of increased multiplication amongst these cells 
— a change which we consider can only be inter- 
preted as a provision for the increased demand. 
(To a marrow thus changed we have applied the 
designation ^Heucohlasticf as contrasted with 
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the hcenmtohlmtic type which occurs after 
haemorrhage.^) We may add that the arrange- 
ments in the marrow are such as to bring the 
leucocytes in it directly under the influence of 
any substance circulating in the blood, and at 
the same time are such as to admit their ready 
passage from the marrow into the blood. To 
put the matter shortly, then, local suppuration 
is due to agencies exerting positive chemiotaxis 
on the finely granular leucocytes. When these 
substances are absorbed in such quantities as to 
influence the cells in the marrow, then a blood 
leucocytosis occurs. As we have already stated, 
the mechanism of the eosinophile leucocytosis 
is in all probability of the same nature, the 
eosinophile leucocytes being derived from the 
eosinophile myelocytes. 

We can therefore understand that in the 
various diseases the factor determining the 
leucocytosis is not the high temperature, nor 
even the extent of inflammatory change per se, 
but the presence in the blood of substances 
which exert positive chemiotaxis on the finely 
granular leucocytes. According to this view, 
also, it is at once clear how that in practically 
every case where there is an extensive inflam- 
mation, or, more accurately, an extensive emi- 
gration of these colls, a leucocytosis is present, 
and it is also equally intelligible how in various 
toxic diseases a similar leucocytosis occurs 
without any local inflammatory change. In 
diseases such as typhoid, malaria, etc., where 
there is no increase of the finely granular cells, 
there is, in all probability, an absence of sub- 
stances which exert positive chemiotaxis. There 
are, therefore, two chief changes brought into 
play, viz. : (1) the emigration from the bone- 
marrow ; and (2) increased formation in the 
bone-marrow. With regard to the condition in 
which the number of finely granular leucocytes 
is below the normal, our information is of a loss 
definite character ; but the possible factors 
may, however, be said to be the following : — 
(1) There may bo structural change in the 
bone-marrow leading to diminished formation of 
these cells. This is possibly the condition in 
some varieties of anocmia. (2) In certain 
diseases, e.g. in typhoid, the fall in the number 
of leucocytes may be due to an increased 
breaking-down of the leucocytes without a 
compensatory addition of leucocytes to the 
blood, which, as we have stated, is brought 
about by chemiotaxis. (3) In conditions at- 
tended usually by leucocytes, e.g. pneumonia, 
septicaemia, etc., the occurrence of a leucopenia 
may depend upon various circumstances. Ex- 
cessive emigration into the tissue, an extensive 
breaking-down of leucocytes in the blood and 
spleen, a failure of the bone-marrow to keep up 
the supply, and possibly an accumulation of 
leucocytes in the various organs in coagula in 

^ For a further statement of these views see Brit. Med. 
'Joum.^ 1898, ii. p. 604. 


the heart, etc., may be involved, but it is to be 
noted that all these factors indicate a condition 
of gravity. Thus it is intelligible how the re- 
placement of leucocytosis by leucopenia without 
improvement in the symptoms constitutes a 
grave omen. It is not, however, the diminution 
in the number of leucocytes in itself, but the 
condition bringing it about, which is the 
important element. On the other hand, the 
presence and continuance of leucocytosis in the 
various diseases indicate at least that there is 
no interference with the natural response to the 
demand for increased leucocyte supply. 

It will be apparent from what we have said 
that no simple rule of universal application can 
be given as to the significance of leucocytosis. 
One must know the conditions of the leucocytes 
usually found in each disease running a natural 
course ; such information is of importance in 
diagnosis provided there be no complications. 
When, however, the diagnosis is established, 
deviations in the conditions of the leucocytes 
from that usually present may be of aid in 
prognosis, and of these deviations the most 
important is the disappearance of the louco- 
cytosis, or the appearance of leucopenia, 
without general improvement. We repeat 
again that mistakes are liable to arise if an 
application of various hard and fast rules is 
attempted. It is only by an intelligent con- 
sideration of the conditions present, in view 
of the facts established with regard to the 
various diseases, that the condition of the 
leucocytes aids the diagnosis and prognosis. 
There is no doubt, however, that, employed in 
this manner, examination into this condition 
is an important addition to our methods of 
clinical observation. 

Leucoderma or Leucodermia. 

— Defective pigmentation of the skin, congenital 
(albinism) or accpiired (vitiligo), causing white 
spots, bands, or patches ; achromatosis. See 
Skin Diseases op the Tropics ( Caused hy 
Gliimitic Conditions^ Leucodermia)'. Skin, Pig- 
mentary Affections of {Disappearance of 
Melanin.^ Leucodermia), 

Leucokeratosis Mucosse Oris. 

— The disease of the mouth known also as 
ichthyosis lingualis, as leukoplakia buccalis, and 
as buccal psoriasis. See Tongue {Inflammatory 
AffectionSy Leukoplakia). 

LouCOma. — A corneal opacity, milky- 
white in colour, due to preceding ulceration or 
inflammation or injury. See Cornea {Results 
of Ulcerative Keratitis). 

Leucomaines. — Animal alkaloids 
formed by metabolic processes during life by 
the tissues, such as creatin, adenine, sper- 
mine, and xanthin ; they are contrasted with 
ptomaines which are developed in dead bodies. 
See Alkaloids. 
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Leucomelanoderma. See Skin, 

Parasites {Tinea Versicolor^ Diagnosis). 

Leucomoria. — Restless madness or 
melancholia. 

Leucomyelitis. — InHammation of the 
white matter of the spinal cord. 

Leuconecrosis.— A form of dry gan- 
grene with a whitish slough. 

Leuconychia. — White spots or bands 
on the nails, or the complete whitening of the 
nail. See Nails, Affections of ( White Spots). 

LeuCOpathia . — See Skin, Pigmentary 
Affections of {Albinism) ; Choroid, Iris and 
Ciliary Body; Leucoderma ; Vitiligo; etc. 

Loucoponia. — A decrease in the leuco- 
cytes till their number is below the normal for 
the peripheral circulation. See Blood {Physio- 
logical and Pathological Variations) ; Leuco- 
CYTOSis {Leucopenia), 

LeuCOphlegfmasia. — Anasarca, more 
especially that form of solid oedema which is 
developed in phlegmasia alba dolens (“ white 
leg”). 

LeuCOrrhcea. — A white discharge from 
the female genital organs (uterus, cervix, vagina, 
or vulva). See Chlorosis {Sym2)tom8) ; Curet- 
tage, Uterine {Indications) ; Gynaecology, 
Diagnosis in; Hydropathy {Chronic Diseases, 
Dcmche); Pregnancy, Physiology {Changes in 
Vagina and External Genitals) ; Pruritus ( Va- 
rieties) ; Uterus, Displacements of ; Uterus, 
Inflammations of ; Uterus, Non -malignant 
Tumours of ; Vagina, Disorders of {Inflam- 
matory Affections ) ; Vulva, Diseases of. 

LeuCOtrichia* — Whiteness of the hair; 
canities. See Skin, Pigmentary Affections op 
{Pigmentary Anomalies of Hair). 

Leukasmia. See LeucocytHaEMIA {Defi- 
nition) ; HaI^:matemesis {Diagnosis) ; Liver, 
Diseases of {Liver in Leukcemia ) ; Pregnancy, 
Intra-uterine Diseases {Foetal Dropsy ) ; Thy- 
mus Gland {Enlargement) ; X-Rays. 

Leukanasmia. — A morbid condition 
showing the characters both of leuktemia and of 
severe ansemia {Leuhe). 

Leukokeratosis. See Tongue {Snper- 
Jicial Glossitis). 

Leukoplakia. See Syphilis {'Tertiary, 
Mouth, Tomjue) ; Tongue {Superficial Glossitis). 

Levatores. — Muscles which raise certain 
structures or parts {e.g. ribs, eyelids, etc.). See 
Eyelids, Affections op {Affections of Muscles, 
Levator Palpel/ra ) ; Palate {Anatomy, Levator 
Palati) ; Physiology, Respiration {Levatores 


Costarum) ; Pelvis, Perineum and Pelvic 
Floor {Lesions of Levatores Ani). 

LeviCO. See Arsenic; Balneology {Aus- 
tria) ; Mineral Waters {Chalybeate). 

Levlgfation. — The reduction of a drug 
to a very fine powder by triturating it with a 
little water and drying the paste thus produced. 
See Prescribing. 

Levinstein’s Method.— The abrupt 

method of treating morphinomania ; immediate 
and complete withholding of the drug ; not 
often available. See Abstinenz - Symptom e ; 
Morphinomania and Allied Drug Habits 
{Treatment). 

Levu lose.— Fruit sugar (CgHigO^) ; it is 
lajvo-rotatory, i.e, rotates a ray of polarised 
light to the left. See L.kvulose. 

Levurine. — A dried extract of beer-yeast, 
which has been used in cases of sepsis, e.g. 
carbuncle (A. R. Simpson, Trans. Edin. Obstet. 
Soc., XXV. 91, 1900). 

Leyden Jar. See Electricity {Static). 

Leyden’s Ataxia.— A spurious form 
of locomotor ataxia. 

Leyden’S Crystals. See Charcot- 
Leyden Crystals. 

Leysin. See Therapeutics, Health Re* 
sorts {Switzerland, Canton de Vaud). 

L.G.B . — The initials of the Local Govern- 
ment Board, in whose care is the Public Health 
of England and Wales and of Scotland ; in the 
former country the L.G.B. consists of a President 
(appointed by the Crown), the Lord President of 
the Privy Council, all the principal Secretaries 
of State, the Lord Privy Seal, and the Chancellor 
of the Exchequer ; in Scotland it consists of the 
Secretary for Scotland (President), the Under- 
secretary for Scotland, the Solicitor-General for 
Scotland, the Vice-President of the L.G.B., and 
two members (one legal and one medical). 

Lice. See Pediculosis. 

Lichen. 

Derivation and Definition of the Term 

Lichen 407 

Varieties of . . . . 407 

Lichen urticatus, strophulus, tropicus, 
hamonrhagicus, lividus, pilaris, cir- 


cumscriptus .... 

. 407 

Lichen sc 7 'ofulo 807 'um 

. 407 

Lichen planus .... 

. 408 

Lichen verrucosus moniliformis . 

. 408 

Lichen 'tuber acuminatns . 

. 408 

Pityriasis rut/ra %nlaris . 

. 409 

Lichen 'tuber 'neuroticus 

. 409 

Parakeratosis variegata 

. 409 
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See also Dermatitis Traumatica et Venenata 
(Chronic Dermatitis ) ; Gout (Irregidar Gout^ 
Cntaneans System) ; Hydropathy (Indications ) ; 
Psoriasis (Diagnosis ) ; Rheumatism, Chronic 
(Clinical Features ) ; Skin, Tuberculosis of 
(Lichen Scrofulosorum ) ; Skin Diseases of the 
Tropics (Prickly Heat or Lichen Tropicus ) ; 
Syphilis (Secondary^ Skin Affections ) ; Urti- 
caria ( Varieties^ Urticaria Papulosa o?* Lichen 
Urticatus). 


The derivation of the term lichen is not clear. 
One can hardly believe that it was selected as 
an appellation because one of the forms of lichen 
ruber planus — the sole true lichen among many 
which have been rejected on various grounds — 
somewhat resembles the botanical lichens which 
flourish on the boles of old trees, for this variety 
in a pronounced guise is rare, and it is not 
generally from rare varieties that generic 
designations become popularised. But what 
is now meant by the name is obvious enough. 
It is applied to diseases of the skin which are 
throughout papular, any change in feature 
being due to alteration in arrangement, or to 
intensification of existing characters, not to 
transformation into another type of lesion, or 
to the fact that the lichenous is but a stage in 
the course of the ailment. The essential truth 
of this definition may be averred, even though 
in very exceptional instances some slight modi- 
fication has been noted. These are mere chance 
freaks. 

The history of lichen proper does not actually 
date further back than the time of Hebra, and 
the conception he formed is adhered to now 
even more closely than by its originator himself. 
But there are many cutaneous complaints to 
which the prefix lichen was connected at no 
distant period, now relegated to other categories, 
yet which require brief notice here in order to 
clear the ground. Thus we have lichen urticatus^ 
a form of chronic urticaria seen particularly in 
young children, in which papules evolve out of 
and succeed the wheals. Lichen strojdiulus, a 
punctiform eruption of small, acuminate red 
papules in infants, associated with profuse 
sweating, favoured by or perhaps even due to 
unsuitable or to coarse woollen underclothing. 
Lichen tropicus.^ also a sweat rash, seen chiefly 
in warm climates, and there most frequently in 
new-comers, and in one of its types papular. 
It is caused by sudden blocking of the mouth 
of the sudoriferous ducts, with cystic degenera- 
tion as a sequence. Pollitzer explains its pro- 
duction as due to the soaking, by perspiration, 
of a skin insufficiently supplied with fat. It 
may be that depriving the integument of its 
normal unctuousness by too frequent baths 


with soap, predisposes, since it does not appear 
to occur in the negro. Lichen hoemorrhagicus 
and lividus are mere accidents in some papular 
efflorescences, when in consequence of intense 
congestion blood is effused into the tissues, or 
owing to a scorbutic or purpuric element it 
oozes into the lesion. Lichen palariSy though 
papular, dry, and permanent, is properly a kera- 
tosis of the upper half of the hair follicles. It 
gives rise to the rough scaly points so frequently 
seen and felt on the outer aspects of the upper 
arms and thighs ; or to the spiky prominences 
— called also lichen spinulosus — inflammatory 
in nature, met with on the neck, arms, and 
elsewhere, set with almost mathematical regu- 
larity, and exhibiting, occasionally at least, con- 
tagious features, where the extruded root-sheaths 
form short projections. Lichen circumscriptus 
must now be looked on as an extension of 
seborrhcea, and as constituting one of the 
varieties of Unna's seborrhceic dermatitis. It 
occurs on the back between the scapulee, or on 
the front of the chest, and is particularly prone 
to arise in the case of those who habitually wear 
thick though possibly soft flannel under-vests. 
Individually the elements are minute red or 
rose-red pinhead-sized spots or elevations, which 
are follicular in situation. These have a ten- 
dency while extending to arrange themselves as 
incomplete circles or crescents, the included 
area being fawn-coloured, perhaps slightly scaly. 
The periphery is a rose-red line, which in many 
instances can be resolved into a chain of peri- 
follicular papules. But occasionally the whole 
area is rough, the projections being closely set 
over the entire field. Considerable, even wide 
tracts may be involved, the skin in general is 
greasy, and there is usually seborrhcea capitis, 
the starting-point, as it is the maintaining 
source of the disease. The arrangement of the 
dorsal manifestation is triangular with the apex 
downwards. 

Lichen scrofulosorum occupies as yet an un- 
certain position. Though in the large majority 
of instances it is encountered in children and 
young adults who are evidently of the scrofu- 
lous type, it has not yet been satisfactorily proved 
to be tubercular by the unequivocal discovery 
of the bacillus. It is an inflammatory process 
which has its seat in the immediate neighbour- 
hood of the pilo'sebaceous follicles. It runs a 
chronic course, and its pinhead-sized papules 
are flattened and soft, of a pale red, brownish 
red, or whitish tint. These are found in groups, 
or arranged in circular lines ; they bear a 
small scale on their summit, less often a tiny 
pustule ; after a rather prolonged duration 
they disappear. They are seen both on the 
front and back of the trunk, but may be com- 
plicated by an impetiginous eczema of the pubic 
regions and their neighbourhood, and give rise 
to a slight sensation of itchiness. 

The sole true lichen which remains is lichen 
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plcmus. Its lesions occur in two forms — as iso- 
lated papules, or when these become clustered into 
the patch, in which circumstances they undergo 
some modifications. The papules may be poly- 
gonal or round, pale, almost skin colour, or 
more typically crimson or bluish red. Their 
surface is hard and smooth, so as to impart a 
burnished appearance when viewed by oblique 
illumination. They may remain discrete, dis- 
pose themselves in lines, or from progressive 
increase in number may be so aggregated as to 
form patches. In both cases on subsidence 
they leave behind a degree of brown pigmenta- 
tion, sometimes an atrophic depression, or the 
surface of the patch grows rugose and warty. 
A peculiarity of lichen planus is polymorphism 
within certain limits, displayed by the papules 
themselves and in their mode of coalescence. 
Thus the colour varies from a pale to a crimson- 
red in the angular, in the round more usually a 
bluish red, on the legs a dull purplish. The 
shape is determined partly by the surface lines 
of the skin, partly also by the situation ; thus 
they are flatter when they form round a sweat 
gland, more acuminate at a hair follicle. At 
times the papule assumes an obtuse shape, 
having a convex rather than a plane summit; 
on the lower limbs especially their contour may 
be oval. Some exhibit a punctate depression in 
their centre, more on stretching show fine 
whitish lines within their structure. Though 
scaliness is not a feature of the isolated papule, 
it becomes pronounced on the patch, and this 
hyperkeratosis takes on even extreme pro- 
portions on the legs, where not infrecpiently a 
hard, grej^ warty, veritably lichenous invest- 
ment may be observed (lichen verrucosus). 
The patch, however, may on the contrary be 
fairly smooth ; indeed, in some instances it much 
resembles a dry erythematous blotch, only it 
does not wholly fade on pressure. At other 
times it may show a species of cross-hatching, 
due to the approximation of angular papules. 
It is customary to find isolated papules in the 
neighbourhood of a patch. Though the linear 
arrangement is the ordinary, a circular is not 
unknown. The elevation varies ; on the fore- 
arms it is not great, is more evident on the 
back of the hand, and often considerable on the 
lower extremities, particularly about the shins. 
The pigmentation, too, diftbrs. In some it is 
residual, not noticeable till the papule has been 
absorbed ; in others there is decided dark stain- 
ing round a patch, or even a papule, and this 
where no arsenic has been administered. 

The situations affected are to some extent 
characteristic. Thus the face and scalp are 
avoided, while the wrists and flexor aspects of 
the arm, the inner side of the thighs, and the 
front of the leg are favoured. It may be 
limited to the scrotum, or to the penis or its 
immediate vicinity ; but it occurs on any part 
of the trunk, pre-eminently where articles of 


dress press on the skin, as at the waist or where 
garters are worn. On the palms the papules 
are homy and may be smooth, but often by 
tearing through the dense epidermis cause it to 
look ragged. Parts of the palm may thus 
present a dry, cracked appearance. The nails 
seem never to be involved. 

On the tongue and buccal mucous membrane 
the tenderness of the investing layer and the 
moisture alters the aspect. Hence in place of 
definite papules there are milky-white spots 
or patches. Occasionally unexplained diarrhoea 
arises in course of lichen planus, and it has 
been surmised that this may be due to the 
eruption of lesions in some part of the intestinal 
tract. Nevertheless the general health seldom 
suffers. 

So few cases of lichen moniliformu described 
by Kaposi and von During have yet been 
encountered that its exact nature and its 
relationship to ordinary lichen planus are un- 
decided. Still, as papules such as those described 
and pigmentary macules, the result of their in- 
volution, were also perceptible, it would appear 
that this is but an extreme variant. The 
papules are fused into lines or elevated ridges, 
longitudinal in direction, and found chiefly on 
the throat or neck and flexor aspects of the 
limbs. The prominences so produced resembled 
strings of coral beads or elongated nodosities of 
keloid. The surface was glossy, brownish red 
in colour, and rather tender to pressure. 

Lichen planus may persist in a localised 
form, the chronic or commonest type, or advance 
slowly and erratically ; but in some cases it 
pursues an acute course, invading the greater 
part of the covered portion of the body in a 
short time, and appearing as a symmetrical 
eruption. The papules are a more decided red, 
but are otherwise like those in the chronic 
variety. Itchiness may precede the formation 
of the papules. Its degree varies ; it may be 
trivial, or so intense as to preclude sleep. Both 
papules and patches are numerous, diffused 
over a wide area, and there is more distinct 
scaling, while pigmentation always supervenes. 
Though acute in its onset it may only leisurely 
fade. Recurrences may occur more than once. 
Whether treated or not the tendency is to 
disappear after a time, and this in the chronic 
and acute variety alike. One may with truth 
say that recovery is constant, but its date 
indefinite. The verrucous kind, whose seat %>ar 
excellence is on the lower limbs, is peculiarly 
obstinate and ofters marked resistance to treat- 
ment. 

While interspersed among the flat papules 
we may find some more or less acuminate ; yet 
the disease described by Hebra as lichen ruber 
acuminatus^ in which all the papules were 
pointed and the termination mostly a fatal one, 
unless arsenic were administered, has not so far 
been satisfactorily identified. Two views are 
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held with regard to this. One, that Hebra con- 
fused with lichen planus a disease particularised 
by Devergie and known as pityriasu ruhra 
pilaris. It is true that Hebra did not formulate 
an account of this complaint in separate form, 
but it is probably an error to hold that this ail- 
ment comprises all cases of Hebra^s lichen ruber 
acuminatus. There are many circumstances 
which render this idea unlikely. The name 
conveys a good conception of the general 
features. Thus the fine, dry, white scales, so 
abundant in some cases, make good the pity- 
riasis ; beneath these is found a substratum of 
diffuse and unusual redness ; while pilaris 
indicates that the hair system is chiefly im- 
plicated. It may commence by the formation 
of dry patches on the palms or soles, or with 
flaky seborrhoea of the scalp or face. But in 
other examples the peculiar papules may appear 
primarily on the trunk or limbs. These are 
conical, from a pin-head to a hemp-seed in size, 
red, hard, and arid, showing a broken hair in 
the centre, surrounded by a species of horny 
collar dipping down into the follicle. They 
are, indeed, like lichen spinulosis, more widely 
distributed, but set with great regularity at 
intervals very nearly exact. With an increase 
in number they become crowded together so as 
to lose their obvious individuality. The skin 
then feels thickened and immobile, looks reddish 
or yellowish, and is covered with an investment 
of scales, either fine and branny, or massed into 
the semblance of a coating of plaster or lime, 
but without trace of moisture or oozing. As a 
rule, isolated papules may bo discovered at the 
edges of the thickened areas, but the eruption 
may be so generalised that the papular element is 
wholly or all but wholly concealed. Should the 
epidermic accumulation be removed by oil-packing, 
then dull brownish-red papules, not altogether 
unlike those in lichen planus, are disclosed. A 
special characteristic is the occurrence of papules 
corresponding to the hairs on the dorsum of the 
first and second phalanges of the fingers. The 
nails are usually attacked, are greyish and 
striated, while beneath them a soft concretion 
forms like rush pith. The face is often covered 
with minute scales and seborrhoeic accretions; 
the integument is dry and stretched, giving rise 
to ectropion. The course of the disease is 
subacute or chronic, with no evident constitu- 
tional symptoms, the general health being well 
preserved throughout. It may last for years, 
with temporary aggravations and remissions. 

But Unna and von During have met with 
cases, especially in an epidemic which occurred 
in Hamburg, which they think approximate 
more closely to Hebra’s conception of lichen 
ruber. They state that it may attack persons 
apparently in good health ; more commonly it is 
ushered in by feverishness, headache, and depres- 
sion. Locally there is an erythroderma at first 
limited and transitory, later spreading widely. 


Then small, red, hard, conical, glancing papules, 
which are chiefly seated at hairs, but may occur 
apart from these, develop. Many bear a scale. 
They may mass themselves into patches, with 
infiltration of the skin and pigmentation. The 
nails are seldom affected, but the hair falls off. 
The itching is intense ; there is sleeplessness, 
loss of appetite, emaciation, and weakness. The 
disease is a severe one, and has ended fatally. 
Reviewing the question, Brooke thinks that 
there may be from time to time outbursts of 
this lichen neuroticus^ as Unna terms it, and 
Hebra drew his picture either from one of these, 
or he confused the three ailments together, work- 
ing as he did in the early days of dermatology. 

There is still, however, another rare disease 
which has so far not been exactly allocated. To 
it Unna has provisionally attached the name of 
Parakeratosis variegata^ and several instances 
have come under my notice. The disease is an 
eminently chronic one, and may last very many 
years. There are at first rjinute papules, very 
little elevated above the surface, which arrange 
themselves in lines. In colour they are a dull 
crimson red, but have little if any of the burnish 
of those of lichen planus. Gradually they 
arrange themselves so as to form a kind of 
meshwork, so that the skin shows a mottled 
appearance, white spaces enclosed by crimson- 
red boundaries. There may be slight desqua- 
mation. All the body, face included, becomes 
affected, and the mottling gets less pronounced 
as the white areas grow redder, till the surface 
is of a patchy plum colour. The skin becomes 
thinned, and the hairs wax scantier and scantier 
everywhere. Itchiness is present in some, not 
complained of in others ; but there is great 
chilliness. In one case after a duration of very 
many years soft excrescences or tumours formed 
here and there over the body, in appearance not 
unlike those of mycosis fungoidos. Some of 
these broke down into spongy ulcers, secreting a 
serous fluid, which only slowly healed ; others, 
after persisting for a time, were absorbed. 
Though the patient was not capable of much 
exertion, his health was pretty good and his 
mind unclouded. It occurs both in males and 
females, and commences in adult life. One 
cannot yet speak definitely of its termination. 
Like lichen planus it seems not to attack the 
nails, but unlike it it involves the face and 
scalp. 

Pathology. — In relation to the pathology of 
lichen planus no micro-organism has so far been 
held responsible for its causation. The special 
changes are superficial, involving the epithelial 
layers, and mainly the papillary portion of the 
corium. As already stated, the shape assumed 
depends very much on whether the sweat glands, 
hair follicles, or the general tissue of the integu- 
ment are principally or wholly implicated. The 
morbid changes have been shown by Tbrbk to 
begin in the neighbourhood of the blood-vessels 
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in the papilla), of which oedema and cellular 
infiltration are an evidence. The oedema is a 
solid one which flattens the papilla) and forces 
them out of shape. The burnish on the surface 
of the papules has been explained by Unna as 
due to tension arising from the packing of the 
upper part of the corium with cells and the 
coexistent swelling ; but, as Brooke points out, 
there is also a modification of keratin isation, 
since the polish is an early symptom, and 
persists even when the papules have somewhat 
levelled down and distension from that cause is 
reduced. The cells which crowd the tissues 
seem not to be in the main leucocytes, but are 
chiefly derived from proliferation of the con- 
nective tissue cells, and Walker regards them 
as similar in nature to those found in the 
granulomata. The atrophy which in some cases 
succeeds the subsidence of lichen may bo quoted 
in support of this view. Pigment cells are met 
with in the walls of the vessels before the disease 
has lasted long. The white plugs visible in the 
centre of some of the papules are due to altera- 
tions and thickening of the sweat pore, with 
loosening and separation, which gives rise to the 
depression. The white lines and network seen in 
their structure arise from excessive development 
of portions of the granular layer, which betrays 
itself by an opacity like ground glass. There 
is always increased thickness of the corneous 
layer, and this acquires extreme proportions in 
the verrucous form. As retrogression proceeds 
there are degenerative changes, shown by a 
colloid transformation and the increasing deposit 
of pigment. 

Quite different is the morbid anatomy of pity- 
riasls nihra pilaris. Here the horny follicular 
papules are but part of a general hyperkeratosis. 
Indeed, Unna holds that in its main features it 
approximates most closely to ichthyosis, and 
when one remembers that the slighter evidences 
of ichthyosis are expressed in keratosis pilaris, 
there is good ground for the comparison. The 
augmented keratinisation increases the surface 
area of the skin, and thus it is thrown into folds 
of a coarse type ; but there is but little infiltra- 
tion into the papilla), which themselves are not 
swollen. The characteristic papules are pro- 
duced by the advance of the hyperkeratosis 
into the follicular neck, but it extends into the 
deeper parts as well. Reactionary changes in 
the neighbourhood are indicated by a degree of 
local leucocytosis and interepithelial oedema. 

Parakeratosis variegata is, as one would ex- 
pect, closer to lichen pathologically. My own 
observations agree with those of Santi and 
Pollitzer that the affection is limited to the 
epidermis and upper layers of the corium. There 
is moderate dilatation of the vessels of the 
papillsB and some oxlema, but the inflammatory 
phenomena proper are slight. There is inter- 
stitial oedema with dilatation of the lymph 
spaces in the prickle layer. The homy layer is 


redundant and stretched, hence the degree of 
burnish. The appearances in sections from one 
of my cases led a skilled observer, who was 
ignorant of the source, to say that they were 
from a case of lichen planus. There is there- 
fore nothing surprising in the later development 
of granulomatous tumours. 

Etiology. — Little definite can be said as to 
the etiology. It is true that some of those 
affected are of the class termed neurotic, or 
have been the subjects of worry or vexation ; 
but on the other hand it is fairly common in 
well-nourished women about middle life, who 
are leading a placid and comfortable existence. 
It occurs about equally in either sex, may be 
met with in children, though rarely, and much 
the same may be said as to its appearance at 
the other extreme of life. It is certainly of 
more frequent incidence in the better ranks of 
society ; but it is found also in those who fre- 
quent hospitals, who are, however, by no means 
necessarily, in Scotland at least, drawn ex- 
clusively from the lower strata. It must be 
admitted, and this applies to pityriasis rubra 
pilaris and to parakeratosis variegata, that we 
are absolutely in the dark as to any determinate 
cause ; an organismal origin is yet wholly hypo- 
thetical. 

Diagnosis. — The peculiar and characteristic 
features already described must be mainly relied 
on. Though Hutchinson considers it as nearly 
related to psoriasis, and mistakes in this direc- 
tion are not very infrequent among those, at 
least, who are not very familiar with a some- 
what uncommon ailment, still there are essential 
distinctions. The primary spot in psoriasis is 
always scaly from the outset, while on enlarge- 
ment the area is uniformly so, or shows central 
involution, while the colour is different, and the 
itchiness seldom so marked as in lichen. The 
papular variety of eczema is somewhat like it, 
but the papules are more plainly red and are 
not glistening. They become lost in the ecze- 
matous patch, and other vesicular, oozing, 
crusted, or pustular forms arc or have been 
present. Syphilis, however, does provide a 
fairly close imitation, yet the small papular 
syphilide has a more coppery tint, is more 
widely distributed, rarely forms patches, does 
not avoid the face, is often mixed up with other 
types of eruption, and general constitutional 
symptoms are discoverable as a means of dis- 
crimination. The peculiar mottling with pro- 
gression from above downwards, the slow course 
with intractability to treatment, aid in excluding 
parakeratosis variegata, and it is only when the 
encrustations have been removed by oil-pack- 
ing or inunction that pityriasis rubra pilaris 
recalls lichen planus, and then it is the rare 
lichen neuroticus that is simulated, hardly 
the ordinary. 

The prognosis in lichen is good ; at most the 
disease is obstinate, and from the concurrent 
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pruritus annoying, but ultimate recovery is the 
all but invariable rule. 

Treatment. — In relation to treatment, lichen 
planus is undoubtedly capricious. The gener- 
alised form yields much more readily than that 
occupying restricted areas. The more rapidly 
it extends the more speedily does it usually 
disappear, though months may be passed ere it 
finally vanishes. The warty forms on the lower 
limbs are very obstinate. To get rid of it we 
must avail ourselves both of constitutional and 
of local remedies. Arsenic internally probably 
takes the first rank ; it may be given either 
in pill or in solution, and moderate doses should 
be persevered in for perhaps several months ere 
it is abandoned as unsatisfactory. Should the 
itching be severe, strychnia may be combined 
with it ; and if antemia coexist, a not very 
frequent circumstance, iron may be added. If 
arsenic fail or seem but tardily effectual, anti- 
mony, as recommended by Hutchinson, is often 
an efficient substitute. From eight to thirty 
minims of the vinum antimoniale well dihited 
are to be taken three, four, or even for a period 
six times a day. It commonly agrees perfectly, 
and only if it occasions sickness plainly ascrib- 
able to it, or diarrhoea, should it be discontinued 
or the dose lessened. If both are unsuccessful 
we may employ mercury, which in the form of 
the perchloride has caused the disappearance 
of the disease. From the thirty-second to the j 
sixteenth of a grain twice a day with a grain 
and a half of iodide of potassium gives the best 
results, any trace of salivation being watched 
for, and obviated by temporary disuse and 
subsequent reduction of the dose. Washing 
with menthol soap, or baths of Condy’s fluid, 
an ounce in a large bath at 90" to 95", are 
useful for relieving the pruritus. Or the fol- 
lowing lotion of 0. Boeck\s may be freely used : 

B Talci, pulv. amyli, Ikj. plumbi subacetat. dil., 
sol. acidi borici in aqua 1 per cent aa 100*0, 
glycerini 40*0. When used, this must be diluted 
with twice as much cold water and painted on. 
In chronic, and especially in localised cases, 
coal tar dissolved in acetone, as recommended 
by back, is advantageous. B Picis carbonis 
10*0, benzol 20*0, acetone 77*0. M. In mild 
cases or in acute forms a cleanly and valuable 
application is : B Acidi borici grs. 15, glycerini 
amyli (1 in 16) unciain. In pityriasis rubra 
pilaris, baths of carbonate of s^a, two ounces 
in thirty gallons of water at 95", followed by 
inunction with vaseline, and combined with the 
subcutaneous injection of pilocarpine, are in- 
dicated. For parakeratosis variegata no treat- 
ment has so far influenced the disease. 

Lichen ific&tiona — The thickening and 
hardening of the skin which follows upon re- 
peated scratching of a patch of pruritus ; it may 
be a primary change, but more often it super- 
venes upon a skin already altered by eczema 


or lichen planus (Bf'ocq), See Pruritus {Cavm- 
tio7i of the Pniritic State^ Traumatides), 

Lichens. See Diet {Vegetable Foods, 
Lichens). 

Lidja. See Balneology {Turkey, Anatolia). 

Lie. — The presentation of the foetus in 
labour, or the relation of its long axis to the 
long axis of the uterus of the mother {e.g, the 
two long axes may coincide, as in the cephalic 
and pelvic lies ; or they may not, as in the 
transverse or shoulder cases). See F^abour, Dia- 
gnosis AND Mechanism {Lie and Presentation). 

LieberkUhn’S Foiiicies. See Physi- 
ology, Food and Digestion {Structure of the 
Small Intestine) ; Intestines, Diseases of 
{Amxtomical Considerat io7is) . 

Liebermann’s Test.— -A test for pro- 
teids in which the substance is washed with 
alcohol and ether and treated with fuming 
hydrochloric acid, when a violet-blue colour is 
produced if proteid be present. 

Liebi^r’s Extract. — A beef extract. 
See Invalid Feeding {Meat Broths and Extracts 
or IWis). 

Liencuius. — An accessory spleen or lien 
accessorius. See Spleen, 

Lienitis . — Inflammation of the spleen ; 
splenitis. See Spleen. 

LienOCelC. — Hernia of the spleen. See 
Spleen. 

Lienomalacia. — A morbid state of 
softness of the spleen ; liejioviyelomalacia is a 
softening of both the spleen and the bone- 
marrow. 

Lientery. — Diarrhoea in which soon after 
its ingestion the food passes undigested through 
the alimentary canal ; hence lienteric diai'rhoea 
(Gr. Xeios, smooth, and IvT^pov, intestine). See 
Constipation {Physiological Co’usiderations, Ex- 
aggeration of Pemstalsis). 

Liern ur System. — A non-gravitation 
method of removal of sewage in which suction 
is employed ; it is in use in St. Petersburg, 
Amsterdam, Riga, and other places ; the action 
of a vacuum draws the excreta and slop waters 
to a central pumping station. 

Lif0| ChemSfO cF. — The menopause. 
See Menstruation ; Menopause ; Climactbrio 
Insanity; etc. 
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^ee also Nephritis {General Diagnosis ) ; 
Syphilis {Relation to Life lnsura7ice ) ; Vital 
Statistics {Life Tables). 

Insurance has been defined as “a contract 
whereby one party, in consideration of a stipu- 
lated sum, undertakes to indemnify the other 
against certain perils or risks to which he is 
exposed, or against the happening of some 
event.” (From Marshall on Marine Insm'ance.) 

It is difficult saying when insurance had its 
origin, but it is known that it was in use in 
commerce in the fifteenth century, because an 
ordinance of Barcelona refers to a contract of 
insurance. In all probability, insurance was a 
common practice in commerce before any laws 
on the subject were recognised. Marine in- 
surance was one of the earliest branches, and 
was probably invented by the Jews and adopted 
by the Lombards. Life insurance was only a 
branch of marine insurance. 

Life insurance was well known in the sixteenth 
century. At Genoa, in 1588, wager policies and 
insurances on the lives of public men were 
absolutely prohibited without the leave of the 
Senate. 

All life assurance was prohibited by Philip II. 
in 1570, and his example was followed by other 
cities and states. The practice of insuring the 
lives of other people was soon recognised to be 
a public danger. Grivel remarks : “These kind 
of wagers are of sad augury and may occasion 
crimes.” In 1753 Magens says: “Men insured 
freely. In London people take the liberty to 
make insurances on any one’s life without ex- 
ception, and the insurers seldom inquire much 
if there are good or bad reasons for such an 
insurance, but only what the person’s age is 
and whether he be of a good constitution or not. 
The common premium on a good life from 
twenty to fifty years of age is 5 per cent, and 
from fifty to sixty years 6 per cent.” 

This insuring of other men’s lives became such 
a crying evil in England that the famous Act 
of 1774 was passed, prohibiting all insurances 
on lives in which the person insuring had no 
interest. (Act 14 Geo. III. c. 48.) 

The first insurance company was established 
in England in 1706 by a charter of Queen Anne 
to Thomas Allan, the Bishop of Oxford, and 
others, and was named The Amicable. Each 
member paid a fixed annual sum, and the surplus 
at the end of the year was divided amongst the 
relatives of the deceased members. All were 
admitted at a uniform rate, and members’ ages 
on admission ranged from twelve to forty-five. 
The Royal Exchange and London Assurance 


were empowered to carry on life insurance in 
1720. The Equitable was established in 1762, 
the Westminster in 1792, and the Pelican in 
1797. 

Insurance business has grown immensely 
during the nineteenth century. There were 8 
companies in existence in England before 1800. 
In 1824 there were 39 ; 105 companies were 
added between 1824 and 1844; 272 new com- 
panies were established between 1844 and 1869. 
This rapid growth was partly due to the new 
impulse given to the starting of new companies 
by the repeal of the Bubble Act in 1825, and 
the passing of the Companies Acts of 1844 and 
1862. 

Many of these companies have ceased to 
exist. In 1880, of the 39 companies established 
before 1824 all but one survived. Of the 105 
established between 1824 and 1844, 38 had 
ceased to exist; and of the 272 established 
between 1844 and 1869, only 29 survived. 

It will be seen from the short history of life 
insurance just sketched that insurance in the 
eighteenth century could hardly be said to have 
been based on a scientific footing. From the 
quotation from Magens it will be seen that the 
rate of 5 per cent was put on lives from twenty 
to fifty, and 6 per cent from fifty to sixty. This 
haphazard way of imposing rates of premium 
resulted from a want of knowledge of the rates 
of mortality amongst individuals of different 
ages. 

At that time little was known of what is 
called expectation of life, although it is true 
that the term “ expectation of life ” was used by 
De Moivre in the year 1725. 

Simpson was, in 1752, the first to arrange a 
table of expectations, but any tables previous 
to the Northampton seem to have been based 
on hypothesis rather than on statistics. The 
Northampton table of mortality was first given 
in a work on annuity by Dr. Price in 1771, 
and for many years that table was used by 
many of the insurance companies. What is 
known as the Carlisle table was the result of 
observations in two of the parishes of Carlisle, 
and published by Dr. Haysham in 1797, which 
observations were further elaborated by Mr. 
Milne. This table was for many years recog- 
nised as the most accurate. In 1843 tables 
giving the results of the experiences of seventeen 
of the insurance companies were compiled, and 
these were found to more nearly resemble the 
Carlisle than the Northampton tables. The 
total number of policies made use of in the 
compilation of these tables was 83,905, of which 
44,877 were in existence, 25,247 withdrawn, 
and 13,781 had become claims by death. The 
most striking results obtained were — 1st, the 
great mortality amongst Irish lives ; 2nd, the 
marked difference in rate of mortality between 
males and females ; 3rd, the near resemblance 
between town and country experience. The 
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mortality amongst insured females was greater 
than amongst males. 

In 1869 a still further advance was made in 
the statistics of mortality and ‘‘ expectation of 
life.” A table was compiled by the Institute of 
Actuaries, which is sometimes called The New 
Expectation table, ^ sometimes the Institute of 
Actuaries’ table. Twenty offices aided in the 
compiling of this table. The data were ulti- 
mately published in four great divisions — 1st, 
healthy lives male ; 2nd, healthy lives female ; 
3rd, diseased lives, male and female ; 4th, lives 
exposed to extra risk from climate, occupation, 
etc. 

The assurance companies at first made very 
little attempt to select healthy lives ; at least 
no medical examination of the applicant was 
made, nothing more than an inquiry as to 
whether he was in good health. A medical man 
at first was not recognised as necessary. As 
recently as 1815, according to the form of the 
Scottish Widows’ Fund Society, all that was 
necessary was that the applicant should appear 
before a medical man, who certified that he was 
apparently in good health, and that he had 
never siifiered from gout, asthma, or any other 
disease which shortened life. 

About 1830 this society required a certificate 
from the medical attendant of the applicant, 
and a series of questions about his health and 
habits had to be answered. About the same 
time the office appointed their own medical 
adviser, who helped the manager and directors 
to select the lives. The society also required 
certificates as to health and character from 
private friends of the applicant. In 1835 all 
applicants had to appear before the medical 
adviser of the company as well as to have a 
series of questions answered by their own 
medical attendant. The agent and two friends 
had also to give a report on the life (Muirhead). 

This is practically the method of selection 
adopted by most of the best insurance companies 
at the present day, with the exception that it is 
only in cases where a report from the medical 
attendant of the applicant may throw more 
light on his family and previous history, that a 
special report from the medical attendant is 
called for. 

It seems to be pretty generally recognised 
that the insurance companies have in The New 
Experience tables a fairly accurate estimate of 
the expectation of life of healthy persons at 
different ages, and that the premiums that the 
insured have to pay are fair both to the insurer 
and the insured, when the insured is what is 
called an “ average life.” 

^ The tables for convenience are designated in a 
particular way, H for healthy lives, D for diseased lives, 
with a smaller letter above to denote the sex : thus, 
healthy lives male ; healthy lives female ; 
healthy lives male and female. The the committee 
say, may be fairly considered a standard table for life 
assurance. 


But when under-average lives come to be 
considered, the problem as to whether such 
lives ought to be “loaded” with an extra 
premium, and how much “load” is to be put 
on, is one of great difficulty, and one which has 
given rise to much discussion. Some have 
maintained that the benefits of a medical ex- 
amination of the applicants are lost in a very 
few years. It is unnecessary to enter into all 
the arguments which have been used in favour 
of this contention ; but it has been as strongly 
maintained, on the other hand, that although 
much of the benefit is lost after the first few 
years, still the influence of selection is felt even 
in the older policies. 

The task before a medical examiner for an 
insurance company is, therefore, to determine 
whether the life of the applicant for insurance 
is an average healthy life having average 
expectation of life, or an under-average life 
having an expectation of life below the average 
— and if the latter, whether the life can be 
“ loaded ” to such an extent that such loading 
would be fair both to the insured and the 
insurer. 

Statistics of under-average lives have, of 
course, been prepared, but much yet requires to 
be done in order to accurately determine what 
amount of “ loading ” is necessary in any 
particular case. If a case of valvular disease of 
the heart be taken as an example, the question 
might be asked — Is the expectation of life of 
such an individual lower than that of one with 
no valvular disease ; and if so, how much ? 
Most medical men will agree with Sir Wm. 
Gairdner in the opinion that a large number of 
cases of valvular disease live to a good old age, 
and far beyond what one would expect. 
Actuaries say that this does not aftect the 
general fact that cases of valvular disease, when 
taken altogether, have on the average a lower 
expectation of life, and they point out that 
expectation of life does not mean the probable 
duration of life of each individual, but the 
average duration of life of a large number of 
individuals. This, of course, is quite true ; but 
the problem before medical men is to determine 
what are the factors in each case which make 
a life an average one or an under-average one. 
The advance of medical science added to the 
experience of insurance companies will probably 
help us to solve these difficulties, and enable us 
to arrive at a more accurate estimate of the 
amount of loading required in particular cases. 

In determining whether an applicant is 
eligible for assurance, and at what rate of 
premium, there are certain factors which the 
medical advisers of the company have to con- 
sider and give due importance to. These 
factors may be classed under different heads — 
1st, the family history of the proposer; 2nd, 
the past history of the proposer ; 3rd, his 
present state of health ; 4th, his habits and 
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occupation ; 5th, his place of residence ; 6th, 
his age. 

The lists of questions which have been drawn 
out by the various insurance companies to be 
put to the applicant, to their agent, to the 
applicant’s personal friends, and to the medical 
examiner, are intended to elicit all necessary 
information on these points, and the medical 
adviser of the company ought to have all such 
information before him at the time of his giving 
his opinion as to how a life is to be classed. 
Insurance companies vary as to the classification 
of lives, but all lives can be conveniently classed 
under three groups: — 1st: (a) Lives probably 
above the average insurable at ordinary rates ; 
(6) average lives insurable at ordinary rates. 
2nd : Under-average lives insurable with a 
certain amount of “loading.” 3rd: Under- 
average lives not insurable. 

To determine in which group a life is to be 
classed all the factors before mentioned have to 
be considered and weighed. 

1. Family History . — Although at the present 
day the belief in the hereditary transmission of 
disease is not by any means so general among 
the medical profession as it used to be, still few 
will dispute the fact that some families are 
liable to certain diseases, and if the diseases 
themselves are not hereditary the liability to 
these diseases runs in families. Consumption, 
which was considered one of the most heredi- 
tary of all diseases, is now believed not to be 
transmitted at all from parent to child — yet it 
can hardly be denied that consumption runs 
in families. Although, therefore, opinion has 
changed as to why certain diseases are more 
prevalent in some families than others, there can 
be no denying the fact that they are, and it is 
therefore necessary for insurance companies to 
inquire into the family history of the applicant 
for insurance. It is necessary, in the first 
place, to ascertain whether the applicant’s 
father and mother are alive or dead. If alive, 
in what state of health and what their ages 
are ; and if dead, at what ages they died and 
what was the cause of death. The number, 
state of health, and ages of the proposer’s 
brothers and sisters should also be ascertained ; 
and how many, if any, are dead, their ages at 
death, and causes of death. In many cases, of 
course, the family history is quite satisfactory, 
but in some there are facts which at once arrest 
attention. The family may be all short or long 
lived, because there can be little doubt that 
some families seem to have a greater tenacity of 
life than others. If all or several members of 
the family have been short-lived, the causes of 
death will probably indicate what disease or 
diseases the family is liable to. If, for instance, 
two or more members of a family of six or seven 
had died or suffered from tuberculosis, one would 
be suspicious that the family had a tendency 
to contract that disease, and it would be advis- 


able to make further inquiries as to tubercular 
disease amongst the more distant relations of 
the proposer, such as the uncles, aunts, cousins, 
grandfather, and grandmother. This is more 
especially necessary where the proposer’s im- 
mediate relatives are few in number. The 
prevalence of any particular disease in the 
family should also be followed by a searching 
examination of the individual, especially as re- 
gards the particular organ or organs liable to 
be affected by that malady, to ascertain whether 
the proposer is free from disease, and is con- 
stituted in such a way as not to be likely to 
develop it. In the case of consumption, for 
instance, particular attention should be paid to 
the form, movements, and development of the 
chest, as well as to whether the lungs are 
healtliy. The habits of the individual as well 
as his occupation would here also be of consider- 
able importance in determining whether he was 
likely to develop the disease. The age of the 
proposer in a case of this sort is of great im- 
portance. If young and under the age at 
which his relations died, his life is not so good 
a one as if he had passed middle life, or had 
well passed the age at which the relatives died. 
This, of course, applies to consumption ; but 
each disease has to be specially considered, as 
it is well known that the age at which different 
diseases manifest themselves varies greatly. 
Whilst, for instance, pulmonary phthisis is most 
prevalent from eighteen to thirty, gout, cancer, 
insanity, paralysis, etc., are more apt to prove 
fatal in later life. The bearing of these facts 
on the expectation of life of an applicant for 
insurance who has a family history of those 
diseases, is self-evident. 

But the question for an insurance examiner 
is whether an individual case before him with 
its own particular family history should be 
admitted, and at what rate, or rejected. Can 
any rule be laid down as to what constitutes 
a family history showing a tendency to a par- 
ticular disease 'I In answering this question, 
much, I think, must depend on the disease 
which is under consideration. The mere pres- 
ence of a case of consumption, a case of gout, 
a case of paralysis in some near relative of the 
proposer, can hardly be taken as showing a 
tendency to any of those diseases, and yet if 
any of the near relatives have suffered from 
any of the so-called hereditary diseases the 
medical examiner must necessarily be on the 
look-out for evidences of the same or allied 
diseases in the proposer. Dr. James Begbie, 
in his reports to the Scottish Widows’ Fund 
Society, was the first, I believe, to lay down 
the rule that the presence of two undoubted 
cases of consumption in near relatives of an 
applicant for insurance should be an absolute 
bar to his being admitted. This view was later 
very strongly advocated by the late Sir Robert 
Christison in his report to the Standard Insur- 
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ance Company, and later still by the late Dr. 
Warburton Begbie, and probably most medical 
examiners at the present day would adhere 
more or less to this view, especially where the 
age of the proposer is under thirty years. It 
might, however, become a question for discus- 
sion whether such a life might not be accepted 
at least with an extra premium, if he himself 
was in good health and over thirty years of age. 
The farther he had passed thirty the less risk 
there would be to the insurance company. 

Ought the same rule to apply to gout, rheu- 
matism, cancer, insanity, paralysis, etc. 1 Most 
medical examiners would probably not go so far 
as this. They would probably seek for some 
evidences of these or associated diseased condi- 
tions in the proposer himself before rejecting 
him altogether, or even recommending his ac- 
ceptance at an increased rate. Each disease 
has, therefore, to be considered separately, and 
the points to be considered in regard to it are ; — 
Ist: Its liability to manifest itself in successive 
generations. 2nd : The age at which it is most 
likely to appear. 3rd : The effect the disease 
or constitution has on expectation of life. 4th : 
The kind of insurance proposed — whether en- 
dowment or whole life. These will be best con- 
sidered later in connection with the particular 
diseases. 

2. Previous History of the Proposer. — The 
previous history of the proposer often gives 
much information bearing on the question of 
his expectation of life to the medical examiner 
and to the insurance company. His past 
history may indicate what is his constitutional 
diathesis, and also, whether he has had any 
disease that is likely to have left him weak or 
more liable to the onset of other diseases. For 
instance, a history of acute rheumatism in the 
early life of the proposer would indicate, not 
merely the existence of the rheumatic diathesis, 
but would also clearly call for a special 
examination of the condition of the heart. 
Similarly with scarlet fever, an examiner should 
naturally specially look for sequelse of that 
disease, such as enlarged glands, otorrhoea, 
cardiac disease, and kidney mischief. The 
previous history of the proposer is therefore 
more of importance as a guide to the examiner 
where to specially examine for any weakness 
which may have developed as a result of past 
illness, than as an indication as to whether the 
proposer is to be admitted or rejected, because 
I take it that there are very few cases where 
the past history alone would cause the rejection 
of the life if no trace or result of the past 
illness was found at the time of the medical 
examination. 

3. Present State of Health of the Pro 2 yoser . — 
The state of health of the proposer at the date 
of his examination must necessarily be the most 
important of the factors in determining whether 
the proposer is a healthy life or not. A careful 


examination must therefore be made of all his 
organs with the object of finding out not only 
how they are at present performing their 
functions, but whether there is any trace of 
abnormality or defects produced by previous 
illness or habits. Mere questioning of the 
individual is not sufficient, as he may not be 
aware of some very important weakness in his 
organisation, such as the presence of organic 
heart or kidney disease. The general appear- 
ance often gives very important information as 
to his state of health. Such general appearance 
when taken along with the family history 
may indicate whether the life is a good one or 
not ; even such details as the complexion, and 
whether the proposer resembles more closely his 
father or his mother, being of importance. 
The weight of the proposer should always be 
noted and compared with the height. When a 
person is much over weight his expectation of 
life is not so good as that of a person of about 
normal weight. In the same way a person 
under weight, and especially markedly under 
weight, is either already affected with, or is in 
a condition in which he is more liable to the 
onset of disease. The family history, the pre- 
vious health, and the constitutional diathesis 
of the individual, should all be considered along 
with the weight. Under- weight, for instance, 
may show a tendency to tubercular disease ; 
whilst over-weight may point to a tendency to 
gout, to stomach and liver troubles, and also 
may give some indication of the habits of the 
individual. The following table of Hutchinson’s 
gives the average relation between the height 
and weight of an adult man : — 

Height 5 feet 1 inch. Weight 120 lbs. 
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An approximate method of arriving at what 
the weight of a person ought to be, is to take 
the cube of his height in inches and divide by 
2000 ; the result is what the weight ought to be 
in pounds. For instance, a person of six feet by 
this method ought to be 186 lbs. in weight. 
One-seventh either above or below this may 
be quite consistent with health (Maclagan). 

Rapid changes in weight should always be 
looked upon with suspicion. 

Deformities, such as spinal curvature or other 
changes indicating diseases of bone, should be 
specially noted, and particular attention paid 
to whether the disease which caused such 
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deformities was still active or quiescent. 
Whether the proposer has been vaccinated and 
revaccinated, or had smallpox, are important 
points. 

Respiratory System . — Probably diseases of the 
respiratory system are responsible for more of 
the deaths of insured persons than those of any 
other system in the body. Of the diseases of 
this system the most important are phthisis, 
bronchitis, asthma, pneumonia, and pleurisy. 
A person actually suffering from any of these 
diseases should, of course, be rejected by the 
medical examiner, although it might be quite 
possible for the same proposer to be admitted 
after he recovered from the last four diseases, 
provided his family history was favourable and 
his recovery complete ; but it must always be 
kept in mind that a person who had one of these 
diseases is probably more liable to another 
attack, and especially is more liable to the 
onset of phthisis. This is more especially the 
case with regard to pleurisy, and therefore a 
candidate for assurance who has once been 
affected with pleurisy should be subjected to a 
very searching examination for the remains of 
the disease or the early traces of phthisis. So 
with bronchitis and asthma, and also with 
pneumonia, although probably in a lesser 
degree. But phthisis is by far the most 
important of the diseases of the respiratory 
system, and in spite of the fact that insured 
lives are selected and submitted to an examina- 
tion of the chest when admitted to insurance, 
in the words of Sir Robert Christison : “ Con- 
sumption is of all single diseases the most 
important in relation to life insurance.” 

The statistics of insurance companies show 
how important it is for the insurers to reject 
all lives likely to be affected with consumption. 
They are in most cases a loss to the companies. 
The figures also show that the companies derive 
the benefit from selection for at least some years 
after the lives are admitted. This is the ex- 
planation of the fact that a large number of 
insured consumptives survive to a comparatively 
late life for consumptives. The figures of the 
companies bring out another fact, that very few 
of the cases insured above forty years of age die 
from consumption, showing that if persons re- 
main healthy till middle life they are not nearly 
so likely to be affected with consumption. This 
is a fact of very great importance when the 
proposer has a family history showing a pre- 
disposition to consumption. Experience shows 
that if proposers have reached thirty, and still 
more so thirty-five or forty years of age, or if 
they have well passed the age at which their 
relatives died or suffer from the disease, there 
is much less risk in accepting their lives for 
assurance. 

When there is a suspicion of a tendency 
to consumption in a candidate, the general de- 
velopment and expansion of the chest during 


respiration ought to be carefully noted, as well 
as the weight and the pulse-rate. An abnor- 
mally high pulse-rate is often an early in- 
dication of the onset of the disease. Weak 
digestion and disturbances of the digestive 
organs generally also often precede the onset 
of more evident symptoms. 

The late Sir Robert Christison, in discussing 
this question, made the following statement, 
and it is doubtful whether our knowledge at 
the present day could enable us to alter it 
much in any way. He stated : ‘‘ General 

delicacy — a state of health described as ‘toler- 
ably good,’ or ‘pretty good,’ or ‘not robust,’ 
a great liability to ‘slight common colds,’ or 
‘rheumatic pains,’ or ‘bilious complaints,’ a 
pulse habitually frequent, are all suspicious 
circumstances in one whose family has suffered 
at all from consumption. Among these par- 
ticulars I would call attention especially to a 
liability to indigestion as a serious ground of 
doubt when only one member of a family has 
been cut off by consumption. Either frequent 
indigestion favours the development of consump- 
tion in the predisposed by further impairing a 
previously doubtful constitution, or simply the 
two liabilities may be each the direct result of 
the same constitutional defect.” 

Proposers with the actual symptoms of chest 
disease cannot be accepted as healthy lives. 
Whether such can be admitted when the attack 
has been well passed will dej)end on whether 
the recovery has been so complete as to leave 
no trace behind it, on the family history, and 
on the habits and occupation as well as the 
other circumstances of the individual. 

Heart and Circulatory System . — The question 
of heart disease in relation to life assurance has 
given rise to much discussion, but I doubt 
whether we have yet much evidence to guide 
us as to which lives affected with valvular 
disease of the heart ought to be accepted, 
and which ought to be rejected. There can 
be little doubt, as pointed out by Sir William 
(rairdner and others, that some diseases of the 
heart live to a good old age — and many medical 
men will also admit that a heart murmur which 
is distinctly present may in the course of time 
entirely disappear. 

In spite of these facts, we have not yet got 
sufficient data to guide us in arriving at the 
most important decision for the insurance com- 
panies, viz., which are most likely to live to a 
good old age, and which heart murmurs are 
most likely to disappear, leaving the heart in 
a healthy condition. The time may come when 
we will be able to classify lives with cardiac 
lesions, so that those most likely to live to an 
old age can be picked out from the others, but 
I am afraid at the present time our medical 
knowledge does not enable us to go so far. The 
presence of a cardiac murmur indicating organic 
disease of the heart must, therefore, be taken 
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as a very important factor in deciding whether 
a life is insurable as an average life or not. 
Whether such a case can be admitted at an 
increased rate of premium must depend to a 
great extent on the circumstances of the pro- 
poser. In justice to the companies, probably 
it would be better to reject all such cases ; but 
there may be circumstances where the risk to 
the company in accepting those lives would be 
limited. The experience of the companies has 
shown that cases of heart disease die not in 
the earlier, but in the later part of the insured 
period. These are, of course, selected lives, i.e. 
lives presumably free from heart disease on 
admission to insurance, and conclusions drawn 
from these statistics alone are liable to many 
fallacies. If a proposer with a cardiac murmur 
is to be admitted to insurance at all, the “ load- 
ing’^ should be a heavy one, and it would be 
safer for the company to have the insurance 
in the form of an endowment insurance, payable 
at a certain age, as far below sixty as possible. 

In the examination of the circulatory organs 
the past history of the proposer and his family 
history ought to bo carefully inquired into, with 
the object of finding out any traces of the 
rheumatic or gouty diathesis, both of which 
are well recognised to be associated with diseases 
of the heart and blood-vessels. The pulse 
should be carefully noted, not only as to its 
rate, but more carefully as to the state of the 
vessel wall for any trace of degeneration of the 
blood-vessels. 

Thickening of the arterial walls is an important 
symptom, and ought to debar a life from being 
accepted. The presence, of course, of even more 
serious vascular wall mischief, such as aneurysm, 
makes the risk too serious a one for the company 
to accept the proposal. As is well known, vas- 
cular degenerations are often the result of an 
attack of syphilis, and therefore a previous 
history of this disease is of considerable im- 
portance. 

A too rapid or too slow pulse are suspicious 
symptoms, the first because it may indicate the 
presence of other diseases such as consumption, 
as well as a disturbance of the nervous mechan- 
ism of the hearths action, the latter because it 
is often associated with serious degeneration of 
the heart muscle. It must not, however, be 
forgotten that both are to a certain extent con- 
sistent with health, and that the former may 
be produced by nervousness (“ the insurance 
heart”). A past history of rheumatism, of 
scarlet fever, and of chorea should make the 
examination more searching, because they are so 
apt to be associated with endocarditis and disease 
of the heart. The presence of pericarditis or 
a pericardial murmur should at least cause 
the postponement of the insurance. Many 
such murmurs entirely disappear, and although, 
therefore, it would be too great a risk to accept 
a candidate with a pericardial murmur, the same 
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life might be accepted later at the usual or an 
increased rate. So also with a case having a 
murmur which is believed to be ansemic in 
origin. Such a proposal should be postponed, 
and the candidate should be submitted to an 
examination later on in order to ascertain if the 
murmur has actually disappeared with the dis- 
appearance of the ana3mia. 

Examitiation of the Organs of Digestion , — 
Inquiries ought to be made as to the presence 
of indigestion, bilious attacks, constipation, or 
diarrhcca, as indicating whether the proposer is 
in robust health or not. I take it that the mere 
presence of occasional indigestion alone is not 
sufficient to reject a proposal ; but a history of 
indigestion may indicate the presence of a serious 
disease such as gastric ulcer, cancer of the 
stomach or liver, or cirrhosis of the liver, any 
one of which would render the life uninsurable. 
Physical examination of the abdomen should 
never be omitted, the size of the liver and spleen 
being noted. 

Habits as to drinking and eating should bo 
specially inquired into in this connection. It is 
well known that intemperance and the habitual 
use of alcohol to excess leads to disorders of the 
stomach and liver, especially to cirrhosis of the 
latter organ. A history of repeated attacks of 
appendicitis makes the life a more risky one 
unless the appendix has been removed by surgical 
operation. 

With regard to hernia, all the best companies 
require a declaration from the proposers that if 
ever they have rupture they will constantly wear 
a well-fitting rupture truss. The wearing of such 
a truss reduces the extra risk in such cases to a 
minimum. 

The presence of an abnormal amount of adi- 
posity is an important factor, but this has already 
been referred to under height and weight. The 
presence of dropsy indicates some serious cardiac 
liver or kidney disease. 

State of the Urinary Organs . — Formerly the 
insurance companies only insisted on examina- 
tion of the urine in cases where the examiners 
were suspicious of kidney disease, but all the 
best companies now require a report of the 
result of the usual tests for abnormalities. The 
specific gravity, the reaction, and whether there 
is present albumin, sugar, or other abnormal 
products, vshould be noted. 

A very high or very low specific gravity may 
raise the suspicion either of diabetes or Bright’s 
disease, and further tests may or may not confirm 
the suspicion. 

Undoubted cases of diabetes or Bright’s disease 
are uninsurable. The presence of sugar in any 
considerable quantity in the urine of young lives 
must always be taken as an indication of true 
diabetes mellitus, and therefore a bar to insur- 
ance ; but it is well known that in persons past 
middle life the presence of a small quantity of 
sugar in the urine is not such a serious matter. 
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although it almost invariably occurs in persons 
of a gouty diathesis. Such cases, however, are 
more to be reckoned as cases of gout than of 
true diabetes, and are to be considered more 
from the gouty point of view than from that of 
diabetes. 

The mere presence of albumin in the urine is 
not now considered to be such an invariable in- 
dication of Bright’s disease of the kidneys as it 
used to be. It is well known that persons 
apparently in good health may have albumin 
present in their urine, at least temporarily. 
The presence of tube-casts in the urine along 
with the albumin points very clearly to Bright’s 
disease ; but in cases where no indication of 
Bright’s disease other than the presence of 
albumin in the urine is present, it is rather diffi- 
cult deciding whether the life ought to be ac- 
cepted or not. The urine of such cases, passed 
at different times in the day, should be examined 
on various occasions to ascertain whether the 
albumin is constantly present or not. Some- 
times the albumin may be — (1) paroxysmal, i,e. 
it occurs at intervals separated by considerable 
periods during which there is no albumin present; 
(2) it may appear only after certain articles of 
diet ; (3) it may appear after muscular exertion, 
the urine being normal when the body is at rest ; 
(4) the urine may always be albuminous, but 
the albumin is in small quantities and not 
influenced by food or exercise. It is difficult 
being definite as to how such cases ought to be 
treated by insurance companies. True paroxys- 
mal albuminuric cases ought not to be loaded 
to any great extent, if at all ; but if albumin is 
constantly present even in persons otherwise 
apparently healthy a certain amount of loading 
should be imposed, and in some cases, where the 
life otherwise has something unfavourable, such 
as a family or personal history of gout, the life 
should be rejected. 

Albuminuria is often associated with the 
gouty diathesis, and the presence of albumin 
in the urine of persons of sedentary habits, such 
as those who lead a confined life in the city 
with little exercise and good living, is often 
associated with other crystalline deposits in the 
urine and troubles of digestion. Dr. Kingston 
Fox states that such cases may be accepted 
unless the albumin is very abundant or the 
crystals very large, in which case treatment 
becomes necessary before acceptance. Dr. 
Bewley’s opinion is, I think, a safer one, viz., 
“ that the inactive habit of life, over-eating, and 
gouty tendency noted in these cases prevent us 
looking on them as first-class lives.” In addition 
to these different causes of albuminuria there 
may be albumin present in the urine from heart 
disease, and after fevers, as, for instance, scarlet 
fever, diphtheria, and accidentally from dis- 
charges into the urinary passages. In the 
first, the heart disease would render the life 
uninsurable ; in the second, the proposal should 


be postponed for six months or a year to 
ascertain whether the albumin is permanent ; 
and in the last cases the nature and source of 
the discharge would decide whether the life was 
insurable or not. 

Diseases of the Nervous System . — Most of the 
organic nervous diseases render lives uninsur- 
able. The most common diseases of the brain 
and spinal cord are those which come on in 
later life, such as paralysis due to haemorrhage, 
embolism, and thrombosis, and are usually 
associated with degenerative changes in the 
heart and blood-vessels. They are one of the 
most fruitful causes of death in later life, and 
hence candidates for assurance after middle life 
should be specially examined as to the state of 
their vascular system, and in this connection a 
history of gout and rheumatism is of great 
importance. A distinct history of insanity in 
a family should also be looked upon as an 
unfavourable factor in a life, and in this con- 
nection a history of intemperance in the family 
and in the individual should be specially inquired 
into, and considered along with the habits and 
occupation of the proposer. 

How candidates for assurance with suppura- 
tive disease of the middle ear ought to be dealt 
with has been much discussed. The consensus 
of opinion of the many specialists who took part 
in the discussion of this subject at the British 
Medical Association meeting in Edinburgh, in 
1898, seemed to be that there are some cases 
which should be admitted at ordinary rates, or 
with a slightly increased premium, and some 
should be rejected. 

Cases of old-standing suppuration, whore the 
discharge has completely or almost completely 
ceased, with no attacks of pain, may be admitted 
at the usual rates. Cases where there is a fair- 
sized perforation, with little discharge and no 
attacks of pain, may also be admitted at the 
ordinary rates. 

In judging of the amount of risk, attention 
should be paid to the size and situation of the 
perforation in the membrane. If small and 
high up, the risks are greater. If the discharge 
is copious and foetid, the risks are also greater 
(McBride). 

Cases where there are granulations or polypi, 
or where there is a small perforation and 
offensive discharge, should not be admitted 
without special treatment. If the result of the 
treatment is satisfactory the proposal may bo 
admitted at an increased or even the ordinary 
rate, according to the degree of improvement 
in the condition. In cases having a recurrence of 
attacks of pain the proposal should be rejected. 

Where there is evidence of the existence of 
suppuration in the mastoid cells, or of caries or 
necrosis of the bones in any part of the ear, or 
where there are exostoses or cholesteatomata of 
the middle ear interfering with free discharge, 
proposals should be rejected. 
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In cases of suppuration with facial paralysis 
the proposal should not be entertained. 

Where there is acute suppuration the proposal 
should be delayed until the result of treatment 
is seen. In cases where there is a family his- 
tory of tuberculosis, the presence of middle ear 
suppuration should bo looked on as an unfavour- 
able factor. 

General Constitutional Diseases . — The most 
important are rheumatism, gout, and syphilis. 
The first two I have referred to in connection 
with the various organs. A distinct family 
history of rheumatism and of gout should be 
looked on as unfavourable factors, and if these 
diseases in addition have manifested themselves 
in any way in the proposer, the life should either 
be loaded or rejected altogether according to 
the form in which he has been affected. 

His rejection will depend on whether his 
organs have or have not been affected by the 
disease. Whilst, therefore, a rheumatic individ- 
ual would be rejected if he had a heart murmur, 
if that organ had escaped his life might be 
accepted with or without a load in special cases. 
The question of the loading of cases showing a 
gouty history has been much discussed. It is 
the custom of the companies to impose an extra 
premium for gout, but according to Meikle 
(‘‘Gout as a Factor in Life Assurance,^^ Brit. 
Med. Journ,^ 1898, vol. iii. 764), the extra they 
have been in the habit of imposing is too little 
to cover the risk. His observation was based 
upon 525 lives charged an extra premium 
because of their lives being affected by gout. 
He ascertained the number that entered upon 
each age of life, and computed the number that 
were expected to die at these ages according to 
the experience of healthy lives. The number 
calculated to die according to this standard was 
120. The actual number who died was 160, or 
an increase of 33 per cent. This increased 
mortality with one exception pervaded the 
whole of life. 

These figures are very striking as well as the 
other tables in Meikle^s paper, but exception 
might be taken to them because of the indefinite 
way in which cases are sometimes classed as 
gout. As an extra premium had been imposed, 
and had been paid by these cases on acco\mt of 
gout, in all probability most of the cases were 
very decidedly gouty. What difference the 
inclusion of cases where family history and 
personal condition showed only a trace or mild 
degree of gout not taken note of would have made 
on these %ures, it is impossible to say ; but the 
mortality in all probability would have been 
somewhat reduced. The indefinite nature of 
slight symptoms of gout makes it very difficult 
getting reliable statistics on the subject. Meikle 
traced the cause of death in the 160 gouty 
persons, and classified them as follows:— He 
first deducted 63 who died from various miscel- 
laneous diseases, and found that 42 per cent 


died from affections of the brain, 26 from affec- 
tions of the heart, 1 1 per cent from gout, 1 1 
per cent from affection of the kidneys, 10 per 
cent from natural decay. 

Syphilis . — A candidate for assurance with 
primary, secondary, or tertiary symptoms of 
syphilis should not be admitted as a healthy 
life, and his proposal should, if not absolutely 
refused, be postponed till all symptoms and 
results of the disease have disappeared, when, 
if the case has been properly treated, it may be 
admitted at an increased rate. There is, how- 
ever, little doubt that many syphilitic cases 
show symptoms of the disease many years after 
all symptoms have temporarily disappeared, 
whilst others never have the slightest return of 
the disease. Careful enquiry as to the history, 
the method of treatment, and the progress of 
the symptoms, should aid the examiner in de- 
ciding as to the admission or rejection of indi- 
vidual cases. 

Ca7icer . — Cases of cancer are uninsurable. 
Whilst one case of cancer in a family may not 
affect the life, the fact that a proposer’s father 
and mother both died of cancer should be looked 
on as an unfavourable factor. Endowment in- 
surances are preferable in such cases. 

Female Lives . — If the candidate for assurance 
is a female the examiner has to pay special 
attention to the functions of the female genera- 
tive organs, and special enquiries must be made 
to discover whether menstruation is and has 
been regular and physiological. 

The presence of disease of the uterus. Fallopian 
tubes, or ovaries makes the life not so good a 
one, and may require a special report. In 
married women information may be elicited from 
inquiries as to the length of time married, the 
number of pregnancies, the number of children 
alive and their state of health. In this con- 
nection the difficulty of the labour and the 
rapidity of recovery from her confinements are 
of great importance, especially in cases where 
the proposer is actually pregnant at the time 
of examination. 

What amount of extra ought to be imposed 
for pregnancy has been much discussed, chiefly 
because of the great difficulty in getting re- 
liable statistics on the subject. In a paper by 
Playfair and Wallace, read at the British Medical 
Association meeting in Edinburgh in 1898, 
giving the results of their investigation into 
the statistics of the Royal Maternity, Edinburgh, 
they arrived at the conclusion that the uniform 
rate that the companies are in the habit of 
charging for pregnancy was in many cases too 
low. Their conclusions are the following : — 

1. For the uniform extra premium at present 
charged, an extra premium varying in amount 
according to age should be substituted. 

2. The extra premium for a first pregnancy 
should be at least three times as great as that 
for a subsequent pregnancy. 
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3. A proposal from a woman aged thirty or 
upwards, pregnant for the first time, should be 
delayed. 

4. A proposal for insurance from a pregnant 
woman aged forty or upwards, whatever the 
number of pregnancy, should bo delayed. 

The figures of a maternity hospital can 
hardly be taken as the average for a community, 
and especially as the average amongst female 
lives which are likely to be insured. The worst 
cases of the lower class community are apt to 
be attended by the maternity medical officers 
for many reasons. The outdoor cases are in 
the most insanitary houses ; that class of the 
community only engage and send for doctors 
when the labour is expected to be a severe one, 
most of the ordinary labours being attended by 
mid wives, or other women with more or less 
experience, and many of the cases are unmarried 
females. Although the maternity figures are 
interesting, they cannot bo accepted as conclu- 
sive. In cases where the candidate is actually 
pregnant it is safer for the companies to post- 
pone the insurance, if possible, till after the 
confinement ; but where this cannot be done, 
and it is necessary to have the insurance com- 
pleted at once, a special loading-rate on the 
lines of the above conclusions may be imposed. 

4. HahiU^ Occupatioji^ etc . — The habits and 
occupation of the proposer have already been 
alluded to in various connections. The question 
of temperance in eating and drinking is one of 
special importance, especially when considered 
in connection with a family or personal history 
of gout, rheumatism, or intemperance. It will 
at once be seen how important also the occupa- 
tion of the individual is in this connection. A 
person whose occupation exposes him constantly 
to the temptation of “ nipping,” or taking 
alchohol frequently, although in small quantities, 
is very apt to become more and more intemper- 
ate, and to develop other diseases as the result 
of his alcoholic habits. It was long ago shown 
(Registrar - General’s Report for 1851) that 
persons whose occupation exposed them to such 
temptations died at an earlier age than the 
average of the community. As long ago as 
1876, Stott, from the experience of a well- 
known company for fifty years, arrived at the 
conclusion that the mortality amongst publicans 
and innkeepers, and those connected with the 
retail liquor trade, was 63 per cent in excess of 
the Carlisle table, and 68 per cent in excess of 
the Actuaries’ table- 

He also concluded that the practice of im- 
posing an extra rate of £1 per cent in this class 
was necessary, but sufficient to cover the risk. 
A joint inquiry which was made by the Scottish 
Life Offices into the mortality of the same class 
of persons brought out much the same results. 
The following table shows the annual mortality 
per cent at the different ages as compared with 
the ordinary assured lives : — 


Annual mortality per cent. 


Age. 

Publicans. 

Other persons. 

30 . 

.1-48 

. 0-77 

40 . 

. 2-59 

1-03 

50 . 

.3*08 

1-60 

60 . 

. 4*59 

2-97 


The actual deaths exceeded the expected by 
83 per cent ; the actual deaths being 420, and 
the expected only 235. 

With reference also to habits, it is well known 
that people who lead an outdoor life in the 
country are healthier than those of more 
sedentary habit, and especially if the latter are 
shut up indoors in town. The family and 
personal history have to be considered along 
with the habits and occupation. A person 
having a tendency or predisposition to gout is 
more liable to suffer from the disease if he has 
sedentary habits, little exercise, and little out- 
door life ; and in the same way a person with a 
family history of phthisis is more likely to 
escape the disease if he lives an outdoor life, 
with enough exercise and no unhealthy sur- 
roundings. On the other hand, if such an 
individual has an occupation where the air he 
breathes is contaminated with dust or other 
impurities, or if he is engaged in an office sitting 
over a desk where his lungs do not get properly 
expanded, and he is unable to get sufficient 
exercise, he is much more likely to become 
affected with the disease. 

It is well known that some occupations are 
more healthy than others, and many statistics 
have been collected showing the rate of mortality 
among different classes of the community. The 
figures of Dr. Bertillon in France and of Dr. 
William Ogle in England bring out practically 
the same result. They show the enormous 
mortality amongst certain workers. According 
to Ogle, if clergymen be taken as the standard 
and represented by 100, then the mortality 
may be represented as 169 among commercial 
clerks, 108 amongst gardeners, 114 amongst 
farmers, 158 amongst shopkeepers, 189 amongst 
tailors, 143 amongst fishermen, 267 amongst 
cabmen, 160 amongst coal-miners, 222 amongst 
quarry men, 211 amongst butchers, 300 amongst 
file makers, 229 amongst scissor makers, 314 
amongst earthenware makers, 397 amongst inn 
and hotel servants, etc. 

5. The place of residence of the individual 
insuring has to be considered by the insurance 
company, as it is well known that some countries 
are healthier than others, and the death-rate of 
different countries varies. In tropical countries 
the inhabitants do not live so long as they do 
in temperate climates, and this applies more 
especially to Europeans who reside in tropical 
countries. Michael Levi made the calculation 
that there is 1 death annually amongst every 
25 of the population from the equator to the 
20th degree of latitude, 1 in 35 from the 20th 
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to the 40th latitude, 1 in 43 from the 40th to 
the 60th, and 1 in 50 from the 60th to the 
80th. The death-rate among Europeans in the 
tropical and subtropical regions is probably 
greater than these figures indicate, but much 
depends on the elevation of the country as^well 
as its sanitary conditions and freedom from 
special diseases such as malaria. High table- 
land is healthier for Europeans than low-lying 
districts, and much therefore depends on the 
configuration of the country. Companies are in 
the habit of imposing a certain increase of rate 
for those insured who reside in tropical or 
unhealthy climates, such as tropical Africa and 
East and West Indies. 

6. Age of Proposer. — This, of coiirsc, is one 
of the most important for the insurance company 
to ascertain, because the expectation of life of 
healthy persons is calculated from the age. 

Many expectation of life tables have been 
framed to show what the average expectation of 
life of persons is at different ages. These 
tables have already been referred to ; but as 
they are, of great importance, I herewith give 
the Carlisle table alongside of the Institute of 


Expectation of Life according to the Carlisle 
AND Institute of Actuaries’ Tablj:s. 


Age . 

Carlisle 

Actuaries . 

Age 

i 

Carlisle . 

Actuaries . 

HM 

IP ' 


Ipf 


HMF 

0 

88-7 

68*4 

55 5 

.57*6 

41 

27*0 

26*7 

27*6 

26*8 

1 

44-7 

67*4 

54 5 

56*6 

42 

26*3 

26*8 

27*0 

26*1 

2 

47*5 

66*4 

63*5 

65*6 

43 

25*7 

25*2 

26 3 

25 4 

8 

49-8 

66*3 

62*5 

55*1 

44 

251 

24*5 

25 6 

‘24*7 

4 

60*8 

55*3 

53*0 

64 8 

45 

24*5 

23*8 

25*0 

24*0 

5 

51-2 

54*3 

52*0 

53*8 

46 

23*8 

23*1 

24 *3 

23*3 

6 

61*2 

6*3 *8 

61*0 

63*1 

47 

23*2 

22-4 

23*7 

22*6 

7 

60-8 

63 1 

50*9 

62*7 

48 

22*6 

21*7 

23*0 

21*9 

8 

50*2 

52*1 

49 9 

51*7 

49 

21*8 

21*0 

22-3 

21*2 

9 

49-6 

51 1 

49*2 

50*8 

60 

21*1 

20 3 

21*6 

20*5 

10 

48-8 

.50*3 

48*2 

49*9 

51 

20*4 

19*6 

20*9 

19 8 

11 

48 0 

49 5 

47*3 

49*4 

62 

19*7 

19*0 

20*2 

19*2 

12 

47-8 

48*7 

46*5 

48*4 

63 

19*0 

18*3 

19*6 

18*6 

13 

46'5 

47*9 

45*8 

47*5 

54 

18*3 

17*6 

18*9 

17*8 

14 

46*7 

47*0 

45*1 

46*6 

55 

17*6 

17*0 

18*2 

17*1 

16 

46-0 

46*2 

44*3 

45*9 

66 

16*9 

16*3 

17*6 

16 6 

16 

44*8 

46*3 

43*6 

45*1 

67 

16*2 

16*7 

16*9 

15*9 

17 

43-6 

44*4 

42*9 

44*2 

58 

15 6 

15*1 

16*2 

15*3 

18 

42 9 

43* () 

42*2 

43*4 

59 

14*9 

14*4 

15*6 

14*6 

19 

42*2 

42*8 

41*5 

42*6 

60 

14*3 

13*8 

14*9 

14*0 

20 

41*5 

42*1 

40*8 

42*0 

61 

13*8 

13*2 

14*2 

13*4 

21 

40*7 

41*3 

40*1 

41*2 

62 

13*3 

12*7 

13*6 

12*8 

22 

40*0 

40-6 

39*4 

40*5 

63 

12*8 

121 

12*9 

12*3 

28 

*’0«3 

39*9 

38*7 

39*8 

1 64 

12*3 

11-5 

12*3 

11*7 

24 

38*6 

89 1 

38*0 

39*1 

! 66 

11*8 

11*0 

11*8 

11*2 

25 

37*9 

38*4 

37*4 

38 4 

66 

11*3 

10*6 

11*2 

10*6 

26 

37*1 

87*7 

36*8 

37*6 

1 67 

10*7 

10*0 

10*7 

10*1 

27 i 

36*4 

36*9 

36*2 

36*9 

68 

10*2 

9*5 

10*1 

9*6 

28 

36*7 

36*2 

35*7 

36*2 

69 

9*7 

9*0 

9*6 

9*1 

29 

35*0 

35*4 

36*1 

85*5 

70 

9*2 

8*6 

9*1 

8*7 

80 

34*3 

34*7 

34*6 

34*7 

71 

8*6 

8*0 

8*6 

8*2 

81 

33*7 

83*9 

33*9 

34*0 

72 

8*2 

7*6 

8*1 

7*6 

82 

33*0 

33*2 

33*3 

33*3 

73 

7*7 

7*1 

7*7 

7*2 

83 

32*4 

82*6 

32*7 

82*6 

74 

7*8 

6*7 

7*3 

6*8 

84 

31*7 

81*7 

32*1 

31*9 

75 

7‘0 

6*4 

6*9 

6*6 

35 

31*0 

31*0 

31*4 

81*1 

76 

6*7 

6*0 

6*6 

6*2 

86 

30*3 

30-3 

30*8 

30*4 

77 

6*4 

6*7 

6*3 

6*8 

87 

29*6 

29-6 

30*2 

29*7 

78 

6*1 

6'8 

6*0 

5*5 

38 

29*0 

28*8 

29*6 

29*0 

79 

6*8 

6*0 

6*7 

6*2 

39 

28*3 

28*1 

28*9 

28*8 

80 

6*6 

4*7 

6*5 

4*9 

40 

27 6 

27*4 

28*3 

27*6 







Actuaries’ new experience tables. The first was 
based on calculations of the deaths in two 
parishes in Carlisle during several years at the 


end of last century, the latter was the ex- 
perience table of twenty insurance companies 
compiled in 1869. These tables are used by 
the insurance company as the basis for calculat- 
ing the rate of premium to be paid by each 
policy-holder, the amount of premium per cent 
varying according to age. 

Ligfaments. — Band-like structures, usu- 
ally of compact connective tissue, which unite 
the articular ends of bones or adjacent organs 
or parts — e.g. the broad ligament {see Broad 
Ligaments ; Generation, Female Organs of ; 
PuERPERiUM, Involution of Broad Ligaments) ; 
the infundibulo-pelvic ligament {see Generation, 
Female Organs of. Fallopian Tubes) \ the liga- 
mentum latum pulmonis {see Pleura, Diseases 
OF, Amxtomy) \ the ovarian ligament {see Genera- 
tion, Female Organs of. Ovaries ; Puerperium, 
Physiology, Invohition) ; the round ligament 
{see Generation, Female Organs of. Ligaments 
of the Uterus; Pregnancy, Physiology, Change 
in Ligaments ; Puerperium, Physiology, Involu- 
tion) ; suspensory ligament of axilla {see Axilla, 
Anatomy) ; and the uterine, utero-sacral, and 
utero-vesical ligaments {see Generation, Female 
Organs of, Ligaments of Uterus^ etc.). See also 
under Joints, Ankle, Hip-Joint, Knee-Joint, 
etc. 

Lig'a.r’S Line. — In order to determine the 
point of emergence of the sciatic artery, a line is 
drawn from the posterior superior iliac spine to 
the inner point of trisection of a lino between 
the tuberosity of the ischium and the great tro- 
chanter, and the middle point in this line will 
indicate the artery. 

Ligation.— The applying of a ligature, 
e.g. to a blood-vessel, pedicle, or stump (cord). 

Ligature. — The tying of an artery, pedicle, 
etc, with a thread or cord of silk, catgut, etc., 
or the thread or cord itself. See Aneurysm 
{Treatment, Ligature) ; Arteries, Ligature of ; 
Labour, Management of (Care of Child, Tying 
the Coi'd). 

Light. See Balneology {Solar ami Radia- 
tion Baths, Light Baths) ; Physiology, Senses 
( Vision) ; Pupil {JVervous Mechanism) ; Spectro- 
scope IN Medicine. 

Lightening. — The sensation of greater 
ease in respiration and digestion which precedes 
the onset of labour, and is due to the sinking 
down of the uterus into the pelvis. See Labour, 
Physiology of {Factors of Labour, the Powers). 

Lighting. — The illumination of dwelling 
houses, public buildings, towns, roads, etc. with 
gas, lamps, electric light, etc. See Ventilation 
and Warming. 

Lightning. See Medicine, Forensic 
{Injuries caused by Lightning) ; Eyeball, In- 
juries of {Effects of Lightning). 
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Llffhtnlnif'PainS. See Tabes Dor- 
salis {Symptomatology, Sensory Symptoms, Sub- 
jective), 

LiSfniria — A body closely allied to cellulose 
(CgHj^Og), and perhaps having the formula 
C19H24OJ0, and forming the greater part of 
wood. 

Lififnosulphin or Lignosul- 

phite. — A disinfectant product obtained 
during the manufacture of sulpho-cellulose or 
cellulose. 

LISfllUm. — Wood, especially in such ex- 
pressions as lignum vitoe (Guaiac Wood), lignum 
fehrium (Cinchona Wood), etc. 

LigfUla« — A tongue-shaped or strap-shaped 
structure. 

Lilienfeld’s Theory. — The theory 
that, in coagulation of the blood, the splitting of 
fibrinogen into globulin and thrombosin is due 
to the nucleo-proteid. 

Lily of the Valley. See CONVALLARIA 
Majalis. 

Liman Cure. — The treatment of disease 
{e.g, rheumatism) by bathing in salt lakes, called 
limans^ near Odessa ; limanol is an extract 
obtained from the mud of these limans. 

Limatura FerrI.— iron filings. 

Limb. — One of the extremities in contra- 
distinction to the head and trunk of the body. 
See Deformities ; Embryology, Human ; Fcetus 
AND Ovum, Develorment of {Limbs) ; Joints ; 
Labour, Accidental Complications {Displace- 
ment of Arms, Prolapse of Foot) ; Labour, 
Diagnosis and Mechanism {Podalic Lies) ; 
Pregnancy, Intra-uterine Diseases of Fustus 
{Congenital Amputations) ; Syphilis {in Children, 
Bones of Limb^. See also Amputations ; Frac- 
tures ; etc., etc. 

Limbus. — A border, margin, edge, or rim, 
e.g, the limbus acetabuli of the hip-joint, the 
limbus cornea) or margin of the cornea where 
it joins with the sclerotic. 

Lime. See Calcium and its Salts; Diet 
{Mineral Constituents of Food) ; Gout {Etiology, 
Lime in Drinking Water) ; Mineral Waters 
{Earthy and Calcareous) ; Stools {Intestinal 
Sand) ; Teeth {Dental Caries, Causes, Deficiency 
of Lime Salts); Urine, Pathological Changes 
IN {Uriruiyy Calculi). 

Lime Fruit.— The fruit of various species 
of Citrus, from which citric acid is prepared; 
the lime-juice of commerce, which contains be- 
tween 7 and 10 per cent of citric acid and keeps 
without the addition of alcohol, is used in 
scurvy. See Citric Acid; Scurvy in Adults 
{Prophylaods). 


Lime Process. — A method of disposing 
of sewage by subsidence and chemical treat- 
ment, slaked lime being added to the sewage 
in the proportion of 12 or 15 grains to the 
gallon ; modifications of this method are those 
in which sulphate of alumina, or clay, or proto- 
sulphate of iron, or herring brine are added as 
well as the lime. 

Lime Test. — The detection of lime in 
drinking water by the addition of a solution 
of oxalate of ammonium, which gives a white 
precipitate. 

Limitingf Membrane. See Physio- 
logy, Senses {Vision, Anatomy); Retina and 
Optio Nerve {Anatomy). 

Limncea Truncatulata. See 

Parasites {Helminths). 

Li men is Cortex.— Lemon peel. See 

Lemon. 

Limosis. — Insatiable appetite or unnatural 
craving for food. See Appetite {Perversions ) ; 
Bulimia; Pica. 

Limotherapy. — Treatment of diseases 
by deprivation of food (Gr. hunger, and 

^cpaTTcta, treatment). 

Linadin. — A preparation obtained from 
the spleen (containing iron and iodine) and 
used in cases of malarial cachexia. 

LinalOOl. — A constituent (an alcohol) of 
oil of lavender, C^qHj^OH, isomeric with borneol, 
geraniol, and menthol. See Lavender. 

Linamarin. — A glucoside obtained from 
linseed {q.v.), and splitting up into glucose and 
hydrocyanic acid under the action of acids. 

Li net US. — A thick, sweet, medicinal pre- 
paration which can be taken by licking (Lat. 
lingere, to lick) ; it usually contains honey or 
treacle. 

Linctus Opiatus.— A linctus contain- 
ing treacle and tincture of opium (2 m.) which 
is used in troublesome night cough as a local 
sedative to the pharynx; it is allowed slowly 
to melt in the mouth. 

Linea. — A term commonly used in ana- 
tomy to signify an elongated mark, or strip of 
tissue, or boundary, or ridge, e.g. the iliopectineal 
line, the linea aspera, the linea alba, etc. ; some- 
times the line is imaginary, e.g. the nipple line 
or the axillary line. The linea) albicantes of 
pregnancy are cracks due to the rapid disten- 
sion of the anterior abdominal wall by the 
growing uterus. The blue line on the gums is 
characteristic of lead-poisoning. 

Linen. See Trades, Dangerous {Flax and 
Linen). 
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LlnsrerinST Labour. See Labour, Pre> 

oiPiTATB AND PROLONGED {Prolonged Labour), 

Lin^s System.— Swedish gymnastics 
or physical culture by systematically arranged 
exercises. 

Lingfua. — The tongue or any tongue-like 
structure. 

Lingrua Frsenata.— Tongue-tie. See 

Tongue {Malformations^ Ankyloglossia). 

Lingfual. — Relating to the tongue, e.g. 
the lingual artery {see Arteries, Ligature op), 
the lingual nerve {see Nerves, Neuralgia, 
Division of Lingual Nerve), and the lingual 
tonsil {see Larynx, Hypertrophy of the Lin- 
gual Tonsil; Tongue, Anatomy). 

Lingfuatula. — The linguatulida) are 
parasitic arthropods found in the nasal cavities 
and lungs ; there are various species, e.g. 1. 
caprina, 1. rhinaria, 1. serrata, etc. See Para- 
sites {Arthropods). 

Lingula. — A small tongue or tongue-like 
structure, e.g. the lobule between the central 
lobe of the cerebellum and the valve of 
Vieussens. 

Li ni merit um. — A pharmaceutical pre- 
paration for rubbing into or applying to the 
skin, usually made with oil ; an embrocation. 
The principal official linimerita are 1. aconiti 
(not to be rubbed in), 1. camphora) ammoniatum, 
1. belladonme, 1. calcis, 1. camphorie, 1. chloro- 
formi, 1. crotonis, 1. hydrargyri, 1. potassii 
iodidi cum sapone, 1, opii, and 1, saponis. 

Linoleum. — The oil-cloth and linoleum 
manufacture is an offensive trade. Linoleum is 
made from cork mixed with linseed oil, rosin, 
and Kauri gum, and the heating of the two 
latter substances causes the nuisance ; the 
vapours should be passed through a water bath 
and into a furnace. 

Linseed. — Linum; the dried seeds of 
Linum usitatissimnm, grown in Britain. They 
are small and flat in shape, with pointed ends 
and sharp edges, and of a shiny brown colour. 
The outside of the seeds contains mucilage, 
and the interior a fixed oil. Preparations — 
1. Linum Contusum (linseed meal). 2. Oleum 
Lini (a yellow viscid fixed oil). 

Linseed poultices are used to relieve pain, 
and to act as counter-irritants over any inflamed 
area. Linseed meal is beat with a spatula into 
a thick paste by the gradual addition of boiling 
water. The paste is spread about |-inch thick 
on linen, and applied immediately as hot as 
the patient can bear it. Its action may be 
increased by adding 1 part of mustard to 16 
of linseed. Linseed oil has been applied to 
burns. ^‘Carron oil,^^ used for this purpose, 


contains equal parts of lime water and linseed 
oil. “ Linseed tea is made by infusing 150 grs. 
of linseed and 50 grs. of liquorice in 105 of 
boiling water for two hours, and is used as 
a demulcent in sore throat. It is also said to 
be diuretic. 

Liouvi lie’s Icterus.— Icterus neona- 
torum or jaundice of the new-born infant. 
See New-born Infant {Diseases, Icterus mo- 
7iatorum), 

Lip. — A fleshy fold bordering upon an 
opening such as the mouth, or the vulva 
(labium majus and minus), or the os uteri 
(lip of the cervix). See Children, Clinical 
Examination of {Mouth and Throat, Lips ) ; 
Eczema {Types, Lijys) ; Herpes {Herpes facialis ) ; 
Mental Deficiency {Ci'etinoid Cases, Lips ) ; 
Mouth, Diseases of {Diseases and Deformities 
of the Lips) ; Myasthenia Gravis {Symptoma- 
tology, Face) ; Palate, Congenital Malforma- 
tions of the Mouth {Hare-Lip) ; Paralysis 
{Bulbar Paralysis, Lips). 

Lipacidsemia. — The presence of fatty 
acids in the blood (Gr. Xtiroq, fat). 

Lipaciduria. — The presence of volatile 
fatty acids in the urine, such as acetic, butyric, 
formic, and propionic. 

Li premia. — The presence of fatty particles 
in the blood, as occurs sometimes in diabetes 
mellitus, and may lead to lipa3mic clots in the 
vessels (capillaries of the lungs). See Lungs, 
Vascular Disorders {Pulmonary Embolism, 
Fat Emboli). 

Li pan in. — A proposed substitute for cod- 
liver oil, consisting of a solution of oleic acid 
in olive oil (dose, 1 to 3 oz. daily). 

LiparOCOlG. — A fatty tumour or fat 
hernia ; lipocele. 

Liparomphalus.— An umbilical fatty 
tumour or epiplocele. 

LipaSO. — A fat - splitting ferment or 
enzyme, found in the blood and pancreatic 
juice; it can be detected in the urine of dogs 
after injury to the pancreas. 

Lipiiawsky’s Test. — A test for 
diacetic acid in the urine : with 6 cc. of a 
1 per cent solution of paramidoacetophenon 
(containing 2 cc. of concentrated hydrochloric 
acid), 3 cc. of a 1 per cent aqueous solution of 
potassium nitrite is mixed, and an equal quantity 
of urine is added along with a drop of ammonia ; 
to 10 drops of this mixture 15 cc. of concentrated 
hydrochloric acid, 3 cc. of chloroform, and 2 drops 
of chloride of iron solution are added. If diacetic 
acid bo present, the chloroform will show a 
violet colour. 
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LIPO- 


Upo>. — In compound words lipo- (Gr. \tV 09 , 
fat) means relating to fat— lipocardiac^ re- 
lating to a fatty heart ; lipogenesis^ the formation 
of fat ; Upolysis, the decomposition of fat ; etc. 

LI pOChromeS. — Fat-pigments or lute- 
ins, e.g. carotin, tetronerythrin, etc. See Physi- 
ology, Circulation {Bloody Serum ) ; Pigments 
OP THE Body and Excreta (Lipochromes ) ; Spec- 
troscope IN Medicine. 

LipOina.. — A fatty tumour, the adipose 
tissue of which is in lobules, separated by 
fibrous septa. See Bone, Diseases op (Tmuours^ 
Lipoma) ; Broad Ligaments, Diseases op {Tu- 
mours) ; Conjunctiva, Diseases op {Congenital 
ATiomalies, Fihro-fatly Tumour ) ; Fallopian 
Tubbs {Tumours^ Lipoma ) ; Mammary Gland, 
‘Diseases op {Neoplasms, Fatty Tumours ) ; 
Mouth, Diseases op {Diseases of Floor of Mouth, 
Liponuita) ] Neck, Beg ion op {Solid Tumours, 
Lipomata) ; Orbit, Diseases op {Solid Tumours, 
Lipoma ) ; Pelvis, Hematocele and Hematoma 
{Lipoma of Mesosalpinx ) ; Peritoneum, Tumours 
OF {Lipomata and Lipo-fihrornata ) ; Stomach 
AND Duodenum, Diseases op {N€^v Gi'oivths, 
Lipomata ) ; Tumours {Connective Tissue, Type, 
Lipomata). 

Lip0ITia.t08i8a — An abnormal deposition 
of fat (obesity), or fatty degeneration. See 
Obesity {Adiposis Dolon'osa and Lipomatosis, 
Diagnosis). 

Lipomphalocele. — An umbilical her- 
nia one of the contents of which is the fat-laden 
omentum. 

Lipomyoina. — A myomatous (or fibroid) 
tumour, containing fat. 

LipOmyXOina. — A tumour composed of 
mucoid tissue and fat. 

Lipomthymia. — Faintness or actual 
syncope (Gr. XciVw, I leave or desert, and Ovyos, 
the soul or breath). 

Lipotrichia. — Falling out of the hair, 
such as occurs in syphilis. 

LIppitude. — The state of being blear- 
eyed : the results of marginal blepharitis. See 
Eyelids, Apfeotions op {Blepharitis Marginalis). 

Lipp8pringfe. See Balneology {Ger- 
many, Calcareous Waters) ; Mineral Waters 
{Earthy and Calcareous). 

Lip-Tie. — The fixation of the lip to the 
gum by means of a congenital band or fold. 

Lipuria. — The presence of fat in the urine, 
either in association with renal disease (chronic 
Bright^s disease, pyonephrosis), or in chyluria, 
or in the absence of any disease of the kidneys 
(after an excessive fat diet, in phosphorus- 


poisoning, in diabetes mellitus, pyaemia, etc.). 
Nee Pancreas, Diseases of (Pa7WTea^^^^«) ; Urine, 
Pathological Changes in {Lipuria and Chy- 
luHa). 

Llquefactlon-Necr08l8. Nee Colli- 
quative Necrosis. 

LlqueiJr8. — Aromatic alcoholic prepara- 
tions, containing from 50 to 59 per cent, of 
alcohol. See Alcohol {Spirits, Liqueurs). 

Liquid. — The common name given to 
several pharmaceutical and chemical liquors, 
such as blistering liquid (liquor epispasticus), 
Laharraquds disinfecting liquid (liquor soda3 
clilorinatae), and Dutch liquid (ethylene di- 
chloride). 

Liquor. — A solution of a non-volatile chemi- 
cal substance in water (distilled) ; occasionally 
the dissolving of the substance (which may not 
be a definite chemical substance) is aided by 
adding something to the water. Such solutions 
are termed (in Pharmacy) liquores, and there 
are about forty-three in the B.P., of which 
twenty-seven are given internally. If the solu- 
tion be made by repeated percolation with the 
addition of alcohol, the result is a concentrated 
solution (liquor concentratus). The term liquor 
is also applied to any liquid or fluid {e.g. the 
li(pior pericardii or the liquor cerebro-spinalis). 
See Prescribing. 

Liquor Am nil. — The fluid contained in 
the amniotic sac in antenatal life ; it shields the 
foetus from injuries, allows free movement of its 
limbs, maintains a constant temj)erature round 
it ; it acts as a hydrostatic dilator of the cervix 
in labour, and serves probably as a source of 
water-supply and possibly (to a slight extent) 
as a food-supply to the new organism. See 
Embryology, Human ; Foetus and Ovum, De- 
velopment OF {The Amnioji ) ; Labour, Precipi- 
tate AND Prot.onged {Faults in the Passenger, 
Liquor Amnii ) ; Pregnancy, Pathology of. 
Ovum and Decidua {Affections of the Amnion). 

Liquor Ammonlaa Fortl8. See 

Ammonium. 

Liquor Anodynus. — Spiritus ^Etheris 
Compositus or Hoffmann’s anodyne. 

LIq uor Ant l8eptlCU8. See Listerine. 

Liquor Ar8en leal l8.— Fowler’s solu- 
tion. See Arsenic. 

Liquor Aroenll et HydrarfifyrI 

lodidl. Donovan’s solution. See Arsenic. 

Liquor Calcl8. — Lime-water or Aqua 
calcis ; with sugar added, the 1 . calcis saccha- 
ratus is produced. 

Liquor Carbon l8 Detergfeno.— 

An alcoholic solution of coal-tar. 


LIQUOR CONCENTRATUS 


425 


Liquor Concentratus.— A solution 
prepared by repeated percolation of a drug 
(powdered) with the addition of some alcohol to 
the distilled water (20 per cent) j the official 
concentrated solutions are those of calumba, 
chiretta, cusparia, rhatany (krameria), quassia, 
rhubarb, sarsaparilla, senega, senna, and ser- 
pentary ; and the dose of nearly all the con- 
centrated liquores is ^ to 1 fl. dr. (in the two 
exceptions the dose is larger). 

Liquor Epispasticus. — Blistering 
fluid. 8ee Cantharides. 

Liquor Foiiicuii. — The fluid contained 
in a Graafian follicle, which escapes when the 
follicle ruptures and the ovum is expelled ; 
liquor graafianus. Hee Fg3TUS and Ovum, 
Development of. 

Liquor Graafianus. See Liquor 
Folliculi. 

Liquor Hydrargyri Perchioridi. 

See Mercury (Uydrargyri Perchlorkkim). 

Liquor Hydrog^enii Peroxidi. See 

Hydrogen Peroxide. 

Liquor Morgfagfni.— The fluid which 
exists, in small quantity, between the crystalline 
lens and the inner surface of the posterior 
capsule and between the lens and the capsular 
epithelium. 

Liquor Opii Sedativus.— Battley’s 
solution. 

Liquor Pancreatis. ~ Pancreatic 
solution which has the power of converting 
starch into sugar, and albumen into peptone. 

Liquor Picis Carbon is.— Solution 
of prepared coal-tar. 

Liquor Sangfuinis. — The blood 
plasma. See Blood. 

Liquorice. — Glycyrrhiza} Radix. The 
roots and underground stems of Glycyrrhiza 
glabra^ grown in Britain. Occurs in long 
cylindrical pieces, with a yellow fibrous appear- 
ance wnen peeled, and a sweet taste. It con- 
tains Glycyrrhizin, a yellow glucoside, Asparagin, 
and grape sugar. Preparations — 1. Extractum 
Glycyrrhizse. Dose — 5-20 grs. 2. Extractum 
Glycyrrhiza) Liquidum. Dose — A-I3. 3. Pul vis 

Glycyrrhizre Compositus, containing senna, 
sulphur, and fennel. Dose — 60-120 grs. 

Liquorice is employed chiefly as a flavouring 
agent to hide the taste of disagreeable medi- 
cines, such as cascara, aloes, and (piinine. It 
forms a good basis for pills. It is sometimes 
used as a demulcent for sore throats. The 
compound powder is an excellent mild laxative, 
but it owes its properties to the senna and 
sulphur. 


Liriodendron Procerum. — The 

tulip tree, the bark of which has been employed 
as a substitute for cinchona in malaria and as a 
general tonic. 

Lisdoon varna. See Balneology {Great 
Britain and Ireland, Co. Clare ) ; Mineral 
Waters (Sulphur). 

Lisfranc’s Amputation.— A tarso- 
metatarsal amputation, the metatarsal bones 
being disarticulated from the tarsal. See Am- 
putations (Lower Extremity). 

Lisfranc’s Tubercie.— A roughened 
eminence on the anterior surface of the first rib 
near its upper border. 

Lissauer’s Tract. — A tract of nerve 
fibres in the spinal cord between the apex of the 
posterior horn of grey matter and the surface 
of the cord. See Physiology, Nervous System 
(Spinal Cord, Conducting Paths). 

LiSSencephaiy. — The condition of brain 
in which the convolutions are poorly developed 
(Gr. Atfro'09, smooth). 

Lister ine. — A proprietary preparation 
said to consist of benzoic and boric acids, thymol, 
eucalyptus, alcohol, etc. ; a similar preparation 
is the American Lkpior antisepticus. 

Listerism. — The antiseptic and aseptic 
treatment of wounds and technique of opera- 
tions ; so named after Lord Lister, who intro- 
duced it. See Aseptic Treatment of Wounds. 

Lister’s Ointment. —A boric acid 
ointment containing white wax, paraffin, and 
almond oil, as well as boracic acid. 

Li th semi a.. — The presence of uric acid 
and urates in excessive amount in the blood. 
See Liver, Diseases of (Functional, Lithaemia ) ; 
Gout ; Hydropathy (Subacute and Chronic 
Diseases) ; Uric Acid. 

LithagfOgfUe. — Having the power of ex- 
pelling calculi. 

Lithargre. — Lead oxide. AVe Lead. 

Lit hates. — Salts of lithic or uric acid 
(Gr. XiOo^, a stone). See Lithium ; Uric Acid. 

Lithia. — Lithium oxide. See also Lithium. 

Lithiasis. — The formation of calculi in 
the urinary bladder, in the kidney, in the bile 
duct or gall bladder, in the pancreatic duct, in 
the lacrimal duct, under the prepuce, etc. See 
under the various organs and parts. 

Lithic Acid. — Uric acid, e.g. the lithic 
acid diathesis or litluemia is the uric acid dia- 
thesis. See Uric Acid. 

Lithio-Piperazine.— A combination of 
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lithium and piperazine, used in doses of 15 to 45 
grains (daily) in gout. 

Lithium.— Symbol, Li.; atomic weight, 
6*97. It is official in the form of the following 
salts — 1. Lithii CarboTias, a white powder, 
soluble 1 in 70 of water. Dose — 2-5 grs. 2. 
Lithii CitraSy a white crystalline powder, soluble 
1 in 2 of water. Dose — 5-10 grs. Preparation 
— Lithii Citras Effervescens. Dose — 60-120 
grs. Lithii Benzoas, Lithii Bromidum, and 
Lithii Salicylas are unofficial. 

Lithium salts are similar in action to the 
corresponding potassium salts, but on account 
of the affinity of lithium for uric acid and the 
ready solubility of lithium urate they have 
been preferred for the treatment of gout. It 
is probable, however, that in the blood the salts 
combine more readily with the acid sodium 
phosphate, and form no compound whatever 
with uric acid. They are diuretic, and render 
the urine alkaline, and for these reasons may 
be one of value in some cases. Large quantities 
of water are usually taken with lithium, and 
this in itself may account for some of the 
beneficial effect in cases of gout. Excessive 
doses or too prolonged administration of lithium 
salts may cause considerable depression, general 
feebleness, and stomach disturbance. A lotion 
of lithium carbonate (4 grs. to 5j of water) has 
been used as a moist application to gouty joints 
and gouty ulcerations. 

Litho-. — In compound words litho- (Gr. 
\lOosj stone) means relating to calculi, urinary, 
biliary, or other. 

Lithoclast. — See Litiiotrite. 

Lithodialysis. — The solution of calculi 
in the bladder by drugs given by the mouth 
(of very doubtful efficacy) or by intravesical 
injections, or the division of vesical calculi 
into pieces small enough to be removed by 
irrigation or by forceps. 

LithOSfCnOSiS. — The formation of calculi 
in the body. 

Lithokelyphopaedion. — An extra- 
uterine foetus or lithopsedion which has under- 
gone calcification only in its envelopes and 
superficial parts (Kucherimeisfer). 

Lithola.pa.xy. — The crushing of a vesical 
calculus and removal of the fragments thus 
produced at one sitting. 

Lithonephrotomy.— Incision of the 
kidney for the removal of a renal calculus. 
See Kidney, Surgical Affections {Stone, Treat- 
ment), 

Llthontriptlc. — Medicinal means of dis- 
solving urinary calculi, such as water, lithium, 
benzoic acid, piperazine, etc. 


LIthOpSedion. — A foetus, almost always 
extra-uterine, which has died and undergone 
calcification in whole or in part (lithokelypho- 
psedion). 

Lit hop ho no. — An instrument for detect- 
ing the presence of a stone in the bladder by 
the production of sound when the two come in 
contact. 

Lithotomy. — The operation of removal 
of a stone from the bladder by incision, lateral 
(perineal), median (perineal), suprapubic, or 
vaginal. See Bladder, Injuries and Diseases 
{Calculus Vesica;, Treatment, Lithotomy). 

Lithotomy Position.— The exagger- 
ated dorsal posture, the thighs being markedly 
flexed on the abdomen. See Gynaecology, Dia- 
gnosis in ; Curettage ; Uterus, Malignant 
Tumours of ( Vaginal Hysterectomy) ; etc. 

Lithotripsy. — The operation of crushing 
a calculus in the bladder. See Litiiotrity. 

Lithotrite. — The instrument used to 
crush a vesicle calculus, preparatory to its 
removal. 

Lithotrity. — The operation of crushing 
a vesicle calculus into fragments small enough 
to pass away or be removed through the urethral 
canal ; the crushing instrument used is called a 
lithotrite or lithotriptor. See Bladder, Injuries 
AND Diseases of {Calculus Vesicoe, Treatment hy 
Lithotrity). 

Lithuria. — The presence of uric acid, in 
excessive amount, in the urine. See Uric Acid; 
Urine, Pathological Changes in {Urinary 
Sedime7its) ; Gout ; etc. 

Litmus Paper. — Unsized paper which 
has been steeped in a solution of litmus (a blue 
pigment obtained from a lichen, Roccella tine- 
tori, a) ; the blue paper turns red in the presence 
of an acid ; the paper which has been reddened 
with acid turns blue if put into an alkaline 
solution. These papers are used in the examina- 
tion of urine, etc. See Urine, Pathological 
Changes in {Reaction). 

Litten’s Si^fn. — The retraction of the 
lateral part of the chest (corresponding to the 
insertion of the diaphragm) ; there is lowering of 
the retracted part during inspiration, and rising 
during expiration ; it is absent in pleural effu- 
sions, when there are pleuritic adhesions, etc. 

Littlehampton. See Therapeutics, 
Health Resorts {English). 

Little’s Disease. — The cerebral di- 
plegia of infancy or congenital spastic para^ 
plegia. See Paralysis {Spastic, Infantile^ 
Cerebral). 
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Littr^’s Coiotomy. — The opening 
into the colon in the left iliac region. See 
COLOTOMY. 

Littr^’s Glands. — Racemose glands in 
the nrethral mucosa. 

Littr6’8 Hernia. — Hernia of MeckoFs 
diverticulum. See Hernia (Conte7its). 

Litzmann’s Obliquity.— In cases of 
flat pelvis the head may enter the pelvic brim 
with the parietal bone which is posterior lead- 
ing ; this is Litzmann’s obliquity ; if the parietal 
bone which is anterior leads, the obliquity is 
called Naegele’s. 

Livedo Annulare.— Lividity or mot- 
tling of the skin. See Erythema {Of limited 
extend). 

Liver. — This is described in the following 
sections : — 

1. Physiology of. 

2. Diseases other than those of ‘‘ Tropical ” 

erigin. 

3. Tropical Disorders, including Surgical 

Treatment. 

See also Abdomen, Injuries of {Lesions of the 
Liver) ; Abdominal Tumours, Diagnosis op 
{Tumours of Liver ) ; Actinomycosis {Distribu- 
tion of Lesions) ; Alcohol {Chr'onic Alcoholism^ 
Morbid Changes in Liver ) ; Alcoholism {Intoxi- 
catio7i) \ Alcoholism {Pathology ) ; Appendix 
Vermiformis {Appe7idicitis^ Diagnosis from Ab- 
scess of Liver) ; Ascites {Causation) ; Bed-Sores 
{Causes j [Aver Affections) ; Brain, Affections 
OF BiiOOD- V essels {Cereb7'al Thrombosis^ Dia- 
gnosis^ Pain i7i the Liver ) ; Children, Clinical 
Examination of {Abdomen, Liver) ; Embryo- 
logy, Human ; Enzymes {Diastatic Functio7i of 
the fjiver) ; Foetus and Ovum, Development of 
{N'ut7'ition of the Foetus ) ; Gat.l-Bladder and 
Bile Ducts, Diseases of ; Glandular Fever 
{Clinical Features, Enla7'ge7ne7it of Jjive7') \ 
Glycosuria {Alime7ita7'y, Cii'rhosis of the 
Liver ) ; Ha:matemesis {Causes and P>ource, 
Diag7iosis ) ; Heart, Affections of Myocardium 
AND Endocardium {Effects of Ca7'diac Disease, 
Nutmeg Liver ) ; Heart, Affections of Myo- 
cardium and Endocardium {Sympto7)iatology, 
Enlargement of the Liver ) ; Hydatid Disease ; 
Intestines, Diseases of {Anatomical Considera- 
tions) ; Kidney, Surgical Affections of 
{Movable Kidney aTid Movable Liver ) ; Kidney, 
Surgical Affections of {}Iydro7iephrosis, Dia- 
gnosis) ; Labour, Operations {Induction of 
Labour, hidications ) ; Lardaceous Degenera- 
tion ; Leprosy (Clinical Features, Lepra 
Tuberose ) ; Lung, Tuberculosis of {Ccym- 
plicatio7is, Alimentary System, Liver) ; Malaria 
{Diagnosis, Liver Abscess ) ; Mediastinum (Chronic 
Mediastinitis, Diagnosis, Cirrhosis of lAver ) ; 
Melina (DiagTiosis) ; Ovaries, Diseases op 


THE (Ovarian Cysts, Symptoms and Diagnosis ) ; 
Pancreas, Diseases of {Chronic Pancreatitis, 
Diagnosis ) ; Physiology, Food and Digestion 
(Liver) ; Post-mortem Methods (Examination 
of the Body Cavities, Liver ) ; Pulse ( Venous 
and Liver Pulsations ) ; Syphilis ( Visceral 
Syphilis, Syphilis m Children ) ; Toxicology 
(Phosphorus Poisoning ) ; Trades, Dangerous 
Lead Poisoning, Pathology) ; Typhoid Fever 
Complications and Sequeloe ) ; Unconsciousness 
(Auto-intoxications) . 
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Outline of Structure. — The liver originates as 
a branching tubular outgrowth from the gut, 
and it must thus be regarded as primarily a 
digestive gland. 

At first the tubules run in an irregular 
manner, but with the growth of the fibrous 
tissue they become massed into separate groups 
or lobules, with their closed extremities pointing 
inwards and their orifices opening into a net- 
work of ducts at the periphery of the lobule. 

The original tubular character becomes lost, 
and the lumen of the tubules is represented by 
narrow spaces between the cells, the so-called 
bile capillaries. The liver-cells thus seem to lie 
in rows radiating outwards from the centre to 
the periphery of the lobule. Each cell is 
polygonal in shape, with one or sometimes two 
large, round, centrally-placed nuclei, and a 
protoplasm containing certain materials, vary- 
ing in amount according to the condition of the 
animal. When engorged with these matters 
the cells are much enlarged and S(|ueezed 
together ; when free of these substances, as in 
starvation, they become smaller and more 
sharply defined. 

One of the most obvious of the substances 
is Fat, in its characteristic globules. In many 
animals on a fatty diet this is very obvious. 

Glycoge7i occurs dissolved in the cytoplasm, 
and it may bo demonstrated by staining with 
iodine. It is very frequently confined to one 
side of the cells. When the organ is treated 
with alcohol the glycogen is precipitated in 
granules. 

Pigment of a brownish colour, usually in 
granules, is also to be seen in the liver-cells, 
especially when destruction of red blood 
corpuscles is going on, and the presence of iron 
may be demonstrated by treating sections with 
hydrochloric acid and then with ferrocyanide of 
potassium. 
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According to Langley, what he calls “pro- 
teid granules are to be seen in the liver-cells 
of the frog, especially in summer. 

Minute channels passing into the protoplasm 
and communicating with the bile capillaries 
have been described, but the true hile passa^es^ 
which commence as chinks between the liver- 
cells, form an anastomosing plexus of ducts 
between the lobules. These are lined by a 
cubical epithelium. They join together to form 
the larger bile ducts, and these present a 
columnar epithelial lining and a fibrous coat 
with non-striped muscular fibres in its substance. 
In many animals there is a diverticulum on the 
common bile duct, the (jall-hladder^ which has 
the same structure as the bile passages, but 
which, in some animals, has a few mucous 
glands, opening into it. 

The hlood-mip>p>ly of the liver is twofold. The 
hepatic artery supplies the connective tissue of 
the organ, and the portal vein supplies the 
parenchyma, but between them is a very free 
anastomosis. Both vessels are carried in the 
fibrous tissue of the organ ; and when such a 
piece of fibrous tissue is cut across, the large 
branch of the portal vein and the smaller 
branches of the hepatic artery, with one or two 
branches of the bile-ducts, are to be seen form- 
ing a portal tract. These two sets of vessels 
terminate in plexuses of capillaries between the 
lobules, and from these capillaries pass inwards 
between the rows of liver-cells, and end in a 
central vein which carries the blood from the 
lobules, and these central veins joining together 
form the mhlohular veins, which by their 
junction make the hepatic vein, by which the 
blood is carried off to the inferior vena cava. 

The nerves of the liver are non-medullated, 
and are derived from the coeliac plexus, partly 
from the vagi, partly from the splanchnic nerves. 

Physiology. — 1. General . — While the liver 
originates as an outgrowth from the gut, it soon 
acquires other relations, and although it never 
becomes so completely separated from the 
alimentary canal as do the thyroid and thymus 
glands, its main functions are connected with 
the general metabolism rather than with the 
digestion. 

Early in intra-uterine life the ductus venosus 
bringing blood from the developing placenta 
opens up into a capillary net-work among the 
liver tubules, and the organ becomes permeated 
with sinuses through which the blood slowly 
streams, and in which the nucleated red 
corpuscles divide and multiply. About this 
time glycogen and fat, which have already 
appeared in the placenta, begin to be found in 
the liver-cells. 

As the alimentary canal develops, blood is 
sent from it to the liver, and when at birth the 
placental circulation is stopped, and the animal 
is nourished from the intestine, the liver re- 
mains upon the main channel of absorption. 


Both in intra- and in extra-uterine life the 
liver is the great regulator of the supply to the 
tissues of the proteids, fats, and carbohydrates 
from which the body gets its energy, and its 
action in this direction may bo briefly summar- 
ised as follows : — 

(1) It regulates the supply of sugar — 

(rt) By manufacturing it from proteids 
when the supply of carbohydrates is 
cut off. 

{h) By storing it as glycogen when the 
carbohydrates are supplied in greater 
quantities than are required by the 
body, and afterwards giving it out 
as it is required. 

(2) It regulates the supply of fat in many 
animals by storing any excess. 

(3) It regulates the supply of proteid, acting 
along with the intestinal wall, by decomposing 
any excess and giving off the nitrogenous part 
as urea. 

(4) It regulates the number of red corpuscles 
by breaking down the older corpuscles and de- 
composing and eliminating the haemoglobin. 

2. Reynlation of Hnpply of ^ugar to the 
Body . — That sugar is used in the tissues, and 
chiefly in muscle, as a source of energy is 
demonstrated by the large proportion of carbo- 
hydrates in the ordinary diet of man, and by 
the excretion of its great j)roduct of combustion 
— carbon dioxide — when sugar is taken. But 
although it is thus used in the tissues, its 
amount in the blood is not diminished when the 
supply from without is cut off. It must there- 
fore be continually produced in the body ; and 
the fact that, when proteids are given in the 
food, glycogen is formed from them in the liver, 
seems to indicate that in starvation this pro- 
duction of sugar from proteids is carried on in 
that structure. This production of sugar in the 
liver Bernard named its glycogenic functions. 
On account of the small amount of sugar 
present in the blood, and of the imperfections in 
the analytic methods at our disposal, the direct 
experimental evidence upon this point is by no 
means satisfactory. But the indirect evidence 
is sufficiently convincing, and in certain patho- 
logical conditions, such as diabetes, the production 
of sugar from proteids becomes very manifest. 

When the supply of carbohydrates in the 
food is excessive, the liver takes up the surplus 
sugar, and by synthesis and dehydration, pro- 
bably eftected only after the sugar has become 
part of the liver protoplasm, converts it into 
the polysaccharid glycogen, and in this form 
stores it for future use. There is evidence that 
this glycogen is in close chemical union with the 
living matter, and that the separation is only 
brought about at the death of the cell, or w’hen 
it is being discharged. The various monosac- 
charids, e.g. glucose, levulose, galactose, can all 
be stored as glycogen ; but the disaccharid lac- 
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tose, which is largely absorbed unchanged, is 
apparently not available for glycogen produc- 
tion. Not only is glycogen thus stored from 
the excess of carbohydrates taken in the food, 
but when large amounts of proteid are given, 
these are to a great extent split up and the 
non-nitrogenous part used in the formation of 
glycogen or of sugar. There is no evidence 
that fats are a source of sugar or glycogen in 
the liver, though recently attempts have been 
made to prove that they undergo such a change 
in phloridzin poisoning. 

The manner in which glycogen is reconverted 
to sugar must be considered as unsettled, 
Bernard and others have described the process 
as due to a zymin in the liver, but other physio- 
logists have been unable to accept this view, 
and believe that it is a process similar to the 
conversion of zymogen to zymin, and probably 
presided over by the nerves to the liver. In 
support of the former view, the fact that an 
amylolytic zymin can be extracted from the 
liver after death has been dwelt upon, while the 
latter view is supported by the fact that many 
agents which do not influence the action of 
zymins, e,g. quinine and methyl-violet, inhibit 
the conversion of glycogen, and that this con- 
version is accelerated by stimulation of the 
coeliac plexus. 

3. Regulation of ^up'ply of Fat to the Body . — 
Although the liver is not upon the channel of 
the absorption of fat from the intestine, in 
many animals it has a very special power of 
storing any excess of fats in the food. This 
function is perhaps best seen in the cod, and it 
is well marked in the cat and in the human 
subject. On the other hand, in the salmon, and 
in the pig and ox, the power of storing fat in 
the liver is very limited. The fat thus stored 
is given out when the supply from without is 
withdrawn. While the ordinary fats vary with 
the supply, lecithin is a constant constituent of 
the liver-cells, even in prolonged starvation. It 
has been suggested that this lecithin is the first 
step in the synthesis of inorganic phosphorus to 
the complex nucleins of the cells, and that the 
fats of the liver may act by combining with this 
phosphorus to fix it and prevent its excretion. 

4. Regulation of Supply of Proteids. — The 
researches of Nencki, Sieber, and others have 
shown that any excess of proteid in the food 
is, in part at least, broken down in the wall 
of the intestine, and that the nitrogenous part is 
sent to the liver as ammonia compounds. Von 
Schroeder has shown that such ammonia com- 
pounds, by a process of synthesis, are built into 
urea — 
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During starvation the proteids of the body 


are broken down, the non-nitrogenous part is 
converted to carbohydrates, and the nitrogenous 
moiety is excreted as urea. Where this break- 
ing down occurs is not known, whether in the 
muscles or in the liver, but the ultimate stage 
of the manufacture of urea takes place chiefly in 
the liver. This is shown by the fact that even 
partial destruction of the liver leads to an in- 
crease of the ammonia in the urine and a decrease 
of the urea. By what stages the formation of 
urea is brought about is not clearly known, but 
we do know that proteids readily break down 
into amido-acids and ammonia compounds, and 
that such compounds are changed into urea in 
the body. 

But urea is not the only form in which the 
effete nitrogen of proteids is eliminated. In 
foetal animals allantoin takes its place, while 
in birds and reptiles itric acid, with traces of 
hypoxanthin and xanthin, are the chief waste 
products. These substances are diureides — that 
is, they consist of two more or less modified 
urea molecules linked by an organic acid. Al- 
lantoin has as its linking bond glycoxylic acid, 
while the others have acrylic acid. Uric acid is 
one of a series of bodies formed by modifying 
the nucleus which Fischer has termed the Purin 
Nucleus — 

Urea. Acrylic Urea. 
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1 

C N— 

II \ 

/N C C = 

= C/ I / 

\n 0 N— 

I 

Oxy-purin is Hypoxanthin. 

Dioxy-purin is Xanthin. 

Trioxy-piirin is Uric Acid. 

By the introduction of amidogen, Aminopurin 
or Adenin is formed, and from this, Amino- 
oxypurin or Guanin is produced. 

This series of diureides is formed when nucleins 
break down ; xanthin, hypoxanthin, adenin, and 
guanin have thus been prepared, and although 
outside the body uric acid has not been so 
produced, the administration of nucleins leads 
to its increased formation within the body. In 
dogs allantoin is formed when nucleins or uric 
acid are given. There is no indication that the 
formation of uric acid in this way goes on in the 
liver, and, in fact, the observation that it may 
be produced by digesting leucocytes with blood 
in a stream of oxygen would tend to show 
that it goes on in other tissue. The uric 
acid and other purin bases so formed are all, 
in part at least, further changed to urea in the 
liver. 

But there is another mode of formation of 
I uric acid, which occurs in birds and reptiles, and, 
at least under certain conditions, in man. In 
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the former type of animals the ammonium 
lactate — 

H OH 0 
I I II 

H— C— C— C— NH 4 
I I 

H H 

which in mammals is changed to urea, is con- 
verted to uric acid. Now when it is remembered 
that sarcolactic acid is hydroxy-propionic acid, 
and that acrylic acid, the linking bond in uric 
acid, is an unsaturated propionic acid, it is 
obvious that uric acid may be formed either 
directly on the road to the formation of urea or 
only very slightly off that road. 

That uric acid in birds is formed in the liver 
is shown by Minkowski’s observation that when 
the liver is removed lactate of ammonia takes its 
place in the urine. This production nf uric acid 
must be carried out by a process of synthesis, 
since the amount of nitrogen is greater in uric 
acid than in lactate of ammonia, and that this 
synthesis is carried out as part of the metabolism 
of the liver protoplasm is indicated by the fact 
that in birds urea is changed to uric acid, and 
that in dogs uric acid is changed to urea and to 
allantoin. 

Now in certain conditions of the liver in 
mammals the process of the elaboration of urea 
either stops to a greater or less extent at the 
stage of uric acid or by a slight modification is 
in part diverted to it, and thus the proportion 
of uric acid to urea rises. What these conditions 
are has not been fully investigated, but appar- 
ently maloxygenation of the blood and the action 
of various toxic substances in the liver are apt 
to induce this alteration in the metabolism. 

One proteid, with the breaking down of which 
the liver has a very direct relation, is haemo- 
globin. This may be considered as a compound 
of about 96 per cent of a globulin, with 4 per 
cent of an iron-containing pigment, haematin. 
The liver-cells take up haemoglobin, break it into 
its two components, and split the haematin into 
an iron-containing part which is retained for 
further use, and an iron-free portion which is 
excreted as the pigment of the bile. It also 
breaks down the globulin and forms urea, and 
thus when experimentally a large amount of 
haemoglobin is set free in the circulation, the 
excretion of urea is proportionately raised. 

The relationship of the liver to proteids and 
haemoglobin leads to the study of its 

5. Bile-formiTig Function. — Formerly the for- 
mation of bile was considered the function of the 
liver, and it was only after Claud Bernard had 
discovered its glycogenic function that the 
secondary natui;*e of bile production was recog- 
nised. 

Bile is an alkaline, viscous, olive-yellow fluid. 
When secreted from the liver-cells it has a 
specific gravity of about 1010 , and contains 


about 2 per cent of solids. When it has been 
some time in the gall-bladder, water is absorbed, 
and it becomes more viscous and the percentage 
of solids rises. 

In freshly secreted bile the inorganic salts 
amount to less than 1 per cent. The principal 
salt is chloride of sodium. The chief constituent 
of the bile is the soda salt of glycocholic acid. 
A small amount of taurocholic acid is also present 
in human bile. These salts are alkaline in re- 
action. Glycocholic acid readily splits into 
cholalic acid, C 24 H 4 QO 5 , the constitution of which 
is not definitely known, and amido-acetic acid 
(glycocoll)— 

H 0 
I II 

NH 2 — C— C— OH 

I 

H 

Taurocholic acid yields cholalic acid and 
amido-ethane- sulphuric acid (Taurin) — 

H H 0 
1 I II 

NH 2 -~C— C-~S--OH 
I I II 
H H 0 

Since these both contain amidogen they must 
be derived from proteids. That these acids are 
formed in the liver and not merely excreted by 
it is shown by the fact that whereas when the 
bile-ducts are ligatured they appear in the blood, 
when the liver is excluded from the circulation 
they do not appear. They may be considered 
as the essential constituents of the bile, and it 
is their presence which gives to bile any action 
it may have in digestion. About 7 or 8 grams 
are excreted per diem. 

The pigments bilirubin, biliverdin, and bili- 
prasin are derived from the decomposition of 
the hoematin of heemoglobin, and they are in- 
creased when hsemoglobin is set free. The fact 
that they do not appear in the blood when the 
liver is excluded from the circulation shows that 
they are formed in the organ and not merely 
excreted by it. They amount to about half a 
gram per diem. 

Cholesterin, C 2 (jH 430 H, is a monatomic alcohol 
insoluble in water, but dissolved in the salts of 
the bile acids. The amount secreted in normal 
conditions is small. That it is not merely 
excreted by the liver is shown by the fact that 
when injected or given in the food it does not 
appear in the bile. It is probably formed from 
the cells of the bile passages, since researches 
carried on in Naunyn’s laboratory show that 
when these passages are inflamed the cholesterin 
is increased. It is the chief constituent of gall- 
stone. 

Fats and Lecithin are present in small 
amounts, and are derived from the liver-cells. 

The viscosity of bile is due to the presence 
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of a nucleo-proteid, with small traces of mucin. 
These are formed in the bile-passages. 

The action of bile in digestion is unimportant, 
since its exclusion from the intestine does not 
prejudicially affect either men or animals. Its 
only action is as an adjuvant to the pancreatic 
juice by dissolving the fatty acids set free, and 
thus favouring their absorption. When the 
bile does not enter the intestine, about 30 per 
cent of the fats escape absorption, and it is the 
presence of these which gives the peculiar white 
appearance to the stools in jaundice. 

The very small importance of bile in digestion 
raises the question of how far it is to be regarded 
as a digestive secretion and how far as a waste 
product. The facts that its secretion begins 
before birth and is continuous during starvation, 
that its formation has no immediate relationship 
with the taking of food, that its pigment is 
derived from the decomposition of haematin and 
its chief constituents — its acids — from proteid 
disintegration, all strongly support the view 
that it is a waste product which has come to 
play a minor part in digestion. There is no 
evidence that the proteids of the food are ex- 
creted as the acids of the bile, and it must be 
concluded that they are derived from the pro- 
teids of the body generally, or more probably 
from the waste of the liver tissue itself. 

Excretion of Toxic Substances by the Liver . — 
The study of bile secretion leads to the con- 
sideration of another function which the liver 
seems to perform. It has been found that it 
can take up pigments of various kinds and 
secrete them in the bile. It has also been 
shown that the salts of the bile acids are re- 
absorbed from the intestine, carried to the 
liver, and again secreted. Now, certain other 
substances are treated in the same way. Curare, 
when administered hypodermically, is a powerful 
toxic agent, but when taken by the mouth its 
action is not manifested. It appears to be 
absorbed, carried to the liver, and excreted in 
the bile. It seems to circulate in the portal 
circulation until gradually eliminated from the 
bowel, and thus is prevented from entering the 
general circulation. At one time it was sup- 
posed that snake venom, which is not toxic 
when o wallowed, undergoes the same treatment, 
but Fraser has shown that bile has a destructive 
action upon it. Possibly ptomaines formed in 
the intestine are prevented from producing their 
prejudicial effect by being re-excreted by the 
liver and in this manner got rid of. 

Influence of Nerves on the Liver. — The 
influence of the nervous system has been investi- 
gated on only two of the functions of the liver, 
the secretion of bile and the production of sugar. 

The subject is much complicated by the fact 
that the nerves act upon the blood-vessels, and 
that both bile-production and sugar-production 
are influenced by the vascularity of the organ. 
Thus it has been shown that section of the 


splanchnic nerves, which causes dilatation of 
the blood-vessels, causes an increased flow of 
bile, while stimulation of these nerves causes a 
diminution in the secretion. Similarly, factors 
which dilate the vessels tend to cause a more 
rapid conversion of glycogen to glucose. 

Apart from this indirect influence, there is 
so far no evidence that the secretion of bile 
is governed by the nervous system, while the 
facts that injection of pilocarpine, which in- 
creases the flow of saliva and of pancreatic juice, 
has no effect on bile secretion, and that atropine 
does not arrest it, seem opposed to the idea that 
there is any nervous mechanism directly in- 
volved. On the other hand, the flow of bile 
already secreted into the bile-passages is directly 
under the control of the nerves, and a discharge 
of bile into the duodenum is reflexly brought 
about when food is taken. 

Recently a good deal of evidence has been 
forthcoming of a direct influence of the nervous 
system on the glycogenic function of the liver. 
Cavazzani has shown that stimulation of the 
coeliac plexus causes glycogen to be converted 
into sugar, and Butler states that stimulation 
of the peripheral end of the cut vagus increases 
the amount of sugar in the blood leaving the 
liver. This may, of course, have been due to 
vascular dilatation. 
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In general transposition of the viscera the liver 
is on the left side of the body, and the left lobe 
is the larger. Cases sometimes occur in which 
the liver is in its normal situation, but the left 
lobe is large and the right lobe small — trans- 
position of the lobes without situs transversus. 
Sometimes one lobe — often the left — is found 
to be dwarfed out of all recognition, and to 
be represented only by a small appendage 
attached to the other ; this is probably a result 
of some interference with the blood-supply early 
in life. When the left lobe is practically absent 
the stomach is more widely uncovered, and the 
gall-bladder appears to arise from the left border 
instead of from the under surface of the liver. 

Small accessory lobes, of about the size of 
the last joint of the forefinger, are fairly 
common ; they are more frequently seen on 
the under surface of the right lobe of the liver. 
If they become markedly pedunculated they 
might form small ‘^accessory livers.” The 
Spigelian lobe has been observed to be curiously 
pedunculated. 

Very rarely small detached pieces of hepatic 
substance have been found in the falciform 
or other peritoneal ligaments of the liver, 
“accessory livers,” or hepatic “rests.” It is 
noteworthy how rare hepatic “rests” are, as 
compared with accessory suprarenal bodies and 
splenunculi. 

Extensive lobulation of the liver is a condition 
sometimes met with ; there may be as many 
as 16 lobules ; this lobulation is, I believe, not 


homologous with the foetal lobulation of the 
kidney, but pathological, and due to some pre- 
existing morbid process, such as syphilis, or 
possibly tuberculosis, perihepatitis, or coarse 
cirrhosis. 

Abnormalities in the Gall-BlaxMer and Bile 
Ducts. — Complete absence of the gall-bladder 
— the normal condition in the horse and other 
animals — is sometimes seen in men ; this must 
be distinguished from early pathological oblitera- 
tion of an existing gall-bladder, such as occurs 
in congenital obliteration of the ducts. 

On the other hand, two gall-bladders, each 
with a cystic duct, have been seen in the same 
liver (Purser) ; a bifid gall-bladder has also 
been described. 

An hour-glass contraction of the gall-bladder 
is generally associated with gall-stones, and 
is probably a secondary change. In cases 
where the fundus of the gall-bladder projects 
beyond the anterior margin of the liver, the 
terminal portion, being somewhat dilated, may 
appear to be separated from the rest by an 
hour-glass constriction. Personally, I regard 
the hour-glass gall-bladder as an acquired and 
not a congenital change. 

Direct communications between the gall- 
bladder and the liver (hepaticocystic ducts) 
are sometimes found to occur in men. The 
gall-bladder has been found attached to the 
left lobe instead of to the right. Considerable 
variation may exist in the arrangement of the 
larger bile ducts. Sometimes the two hepatic 
ducts do not unite until comparatively close 
to the duodenum. The common bile duct may 
open quite separately from Wirsung’s duct into 
the duodenum. 

Post-7iiortem Appearances of the Liver. — A few 
words may be said about certain common though 
striking post-mortem appearances of the liver. 

The surface of the liver, where it has been 
in contact with the stomach or colon, very 
commonly shows dark purple stains. These 
stains are quite superficial and are due to the 
action of gases, among them sulphuretted 
hydrogen, which difiuse through from the colon 
and stomach, and meet with iron in the liver ; 
as a result, some compound like sulphide of 
iron is manufactured. 

Irregular white areas on the surface of the 
liver are seen in cases of fevers and other 
infections, and show congestion and degenera- 
tion changes (Hanot). This appearance was 
formerly thought to be merely due to mechanical 
pressure exerted after death in laying out the 
body. 

Cloudy Swelling * — After death, one, if not 
the most frequent, change in the liver is that 
of cloudy swelling. The organ is enlarged, 
heavier than natural, and looks as if it had been 
boiled, being dull, somewhat more opaque, and 
paler in colour than normal. These changes 
are due to cloudy swelling or parenchymatous 
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inflammation of the liver-cells set up by the 
toxines of numerous diseases. The changes 
which are shared by other organs, such as the 
kidneys and myocardium, are especially well 
seen in pneumonia. In this disease the enlarge- 
ment of the liver is very considerable. Long 
ago Bright thought that the pneumonic lung 
materially depressed the liver, but it is clear 
that any increased hepatic dulness below the 
costal arch is due to cloudy swelling and 
congestion. 

Foaming Liver. — Under certain conditions 
the liver becomes infected, shortly before or at 
the time of death, with the bacillus capsulatus 
aerogenes, with the result that it becomes a 
spongy mass of gaseous cysts. 

Acquired Deformities of the Liver 

Effect of Tight-Lacing on the Liver. — Modifi- 
cations in the shape of the liver due to tight- 
lacing and corsets are, of course, commoner in 
women, but considerable deformity of the liver 
may be produced in men by the pressure of a 
tight belt or strap. 

The effect of tight-lacing on the liver varies 
to a certain extent with fashion, or, in other 
words, with the position of the waist. Hirtz, 
who has studied the changes produced in the 
liver by tight-lacing in great detail, finds that 
the deformities of the liver may bo divided into 
two main types, though mixed or transitional 
forms may occur. 

(1) The liver is flattened from above down- 
wards, the right lobe is elongated, and at the 
point where it passes over the right kidney is 
thinned, so that below this point there is a 
constriction or movable lobe attached by a 
fibrous hinge, so to speak, to the rest of the 
liver. To this condition the term partial 
hepatoptosis has been applied. Sometimes the 
left lobe is similarly prolonged downwards, and 
may have a constriction lobe attached to it. 
Frerichs figures a capital example. It has in- 
deed been thought that such a constriction lobe 
is more likely to give rise to symptoms from the 
ease with which it would press on the stomach, 
pylorus, pancreas, and large nerve plexuses. 
But it is doubtful whether this is so. Clinically 
there is a close resemblance between these 
constriction lobes of the right lobe and the 
tongue-shaped or RiedeLs lobe usually described 
as occurring in special association with gall- 
stones. From impaired nutrition and diminished 
resistance morbid changes are more likely to 
occur in the constriction lobes than in the 
remainder of the liver ; thus fibrosis or gum- 
mata may be confined to them. On the other 
hand, the whole of the liver, constriction lobe 
included, may be uniformly affected by cir- 
rhosis. 

(2) The liver lies high in the abdominal 
cavity, and is much thicker above than below. 
It is curved across the spinal column so that the 
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left lobe may touch or even overlap the spleen. 
The fossa for the inferior vena cava is exagger- 
ated ; while the lower margin of the right lobe 
is compressed by the belt or corset, and shows 
local perihepatitis and underlying atrophy. 
The circumferential pressure may throw the 
upper surface of the liver into folds. These 
furrows are often seen on the convexity of 
the right lobe, and have been thought to be 
due to indentations of the ribs, or to bo due 
to the impress of folds, or hypertrophied 
columns, of the diaphragm, since they are 
said to occur in cases where respiration has 
been difficult during life, such as bronchitis and 
emphysema. A constriction lobe may be found 
attached to the right lobe, but is not a constant 
feature as in the previous form, and is never 
present in connection with the left lobe. 

Clinical Significance. — Tight-laced livers may 
and often do coexist with dyspepsia, which no 
doubt partly depends on the abdominal or 
gastric embarrassment produced by the pressure 
of a tight corset. Very frequently, however, 
the patient has no symptoms in any way refer- 
able to a tight-laced or corset liver. The chief 
interest about a tight-laced liver is that the 
constriction lobe may, when accidentally de- 
tected, be easily mistaken for something more 
important, such as a floating kidney, a tumour 
of the pylorus or transverse colon, a dilated 
gall-bladder, cysts of the pancreas or of the 
mesentery, or, in extreme cases, a fibromyoma of 
the uterus, an ovarian tumour, or appendicitis. 
The connection between the constriction lobe 
and the main part of the liver, as has already 
been pointed out, is sometimes very thin, and 
may therefore give a resonant note on percus- 
sion. Its actual continuity with the remainder 
of the organ is, therefore, difficult to make out. 

Tongue-like Lobes 

Synonyms: Linguiform lobe^ RiedeVs lobe. 
Partial hepatoptosisy Floating lobe. — This con- 
dition is very much the same as the constriction 
lobes that have been described in the corset 
liver. The association of these tongue-like 
lobes with distension of, or with the presence of 
calculi in, the gall-bladder appeared extremely 
intimate to Riedel, after whom these lobes have 
sometimes been called, and was therefore re- 
garded by him as corroborative evidence of gall- 
bladder disease in any case of doubt. It has 
indeed been thought that these tongue-like lobes 
are only produced by gall-bladder distension, 
inflammation, or calculi; but this is probably 
too exclusive a statement. Tight-lacing must 
also be taken into account, especially as it may 
lead to bending and twisting of the cystic duct, 
and so to partial obstruction of the outflow of 
bile from the gall-bladder, thus disposing to 
catarrh and so to cholelithiasis. 

The elongation of the right lobe downwards 
carries with it the gall-bladder, and since this 
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is often affected with calculous cholecystitis, 
the abnormal lobe is frequently the site of pain. 

As in the case of the constriction lobes of the 
corset liver, this abnormal lobe may be con- 
nected with the liver only by a thin bridge of 
fibrosed hepatic substance, and may easily be 
regarded as some form of abdominal tumour, 
such as a floating kidney, a tumour of the 
pylorus or colon, and the other tumours men- 
tioned in the section on tight-laced liver. 

From repeated attacks of congestion the 
floating lobe is very often structurally altered, 
and shows fibrous increase. 

The subjects of floating lobes are usually 
women of mature years, and, as has been already 
said, gall-stones are frequently found in associa- 
tion. M‘Phedran, however, has described a 
case in a baby aged eleven months, and is 
inclined to regard these lobes as of develop- 
mental origin. 

The floating lobe is freely movable, and may 
be tender on palpation. The symptoms referred 
to it are a feeling of heaviness and dragging in 
the hypochondrium, pain sometimes like biliary 
colic, and in all probability due to gall-stones. 
It should, however, be pointed out that it may 
be associated with a floating kidney. 

The tongue-shaped lobe is rarely diagnosed 
clinically, and is usually only discovered when 
an exploratory laparotomy is undertaken. The 
condition has been known to disappear after 
associated disease of the gall-bladder has been 
removed, and this is the rational and most 
satisfactory treatment. 

In some recorded cases the floating lobe has 
been successfully fixed by sutures to the ab- 
dominal wall, or even removed with relief of 
the symptoms referred to its presence. But 
such radical measures are not really necessary, 
since it is doubtful whether serious symptoms 
are ever due to the floating lobe apart from 
associated disease of the gall-bladder. 

Displaced Liver 

This condition must be distinguished from a 
movable or displaceable liver, which is con- 
sidered in the next section on hepatoptosis, and 
from the various enlargements of the liver. 

Displacement of the liver may be due to 
causes that are — 

(1^ Congenital. 

(2) Acquired. 

Congenital Malposition or Displacement of the 
Liver is rare. — When the diaphragm is defective 
or represented only by a membranous partition, 
the liver may project upwards into the thoracic 
region inside a thin pouch. In 1 2 cases of true 
congenital diaphragmatic pouches collected by 
Jaffe, 8 were on the left side. The left lobe of 
the liver has been found in these pouches, and 
its displacement naturally gives rise to tilting 
of the organ. 

From congenital defect of the abdominal 


muscles the liver may project under the skin 
either at the umbilicus or between that point 
and the xiphoid cartilage. When it occurs at 
the navel it is spoken of as hepatomphalos, 
when elsewhere as congenital ectopia, or hepa- 
tocele. The tumour is dull on percussion, and 
can be reduced unless it contracts adhesions to 
the wall of the hernial sac. 

Acquired displacements of the liver may be 
due to very various causes. 

In angular curvature of the spine, the liver, 
like other organs, may be very considerably dis- 
placed. In rickets, the deformity of the thorax 
may account for some of the increased extent of 
the hepatic dulness below the costal arch. The 
liver is generally regarded as being enlarged in 
rickets. This is partly real, partly apparent, as 
explained above. In tight-lacing, narrowing of 
the lower part of the thorax often squeezes the 
liver downwards. 

In traumatic diaphragmatic hernia the liver 
may pass through the rent into the cavity of 
the pleura ; a constriction has in some cases 
been found between the intrapleural portion 
and the rest of the liver ; under these conditions 
the distal portion may become very congested. 
Acquired diaphragmatic hernia is very much 
commoner on the left side ; it may contain the 
left lobe of the liver. 

Among the intrathoracic conditions that 
give rise to displacement of the liver the most 
important are pleural effusion and pneumothorax 
on the right side. The right lobe is depressed, 
and the liver then tends to be rotated from 
right to left on its antero - posterior axis. 
Similar conditions on the left side, or a large 
pericardial effusion, will depress the left lobe of 
the liver. Emphysema, and very extensive 
infiltration of the lung with new growth, also 
push the liver downwards, but only to a com- 
paratively slight degree. In mediastinal tumour 
there is no displacement of the liver, unless, as 
not infrequently occurs, there is a large pleural 
effusion at the same time. 

AbdomiTial Conditions leading to Displacement 
of the Liver. — Generally speaking, abdominal 
conditions that displace the liver do so in an 
upward direction, but occasionally the liver 
may be depressed or rotated from side to side. 
Ascites, flatulent distension of the intestines, 
congenital dilatation of the colon, or the presence 
of large abdominal tumours, such as ovarian 
cysts, uterine fibromyomata, etc., push the 
liver and diaphragm up, and thereby encroach 
very seriously on the capacity of the thorax. 
The convexity of the diaphragm may then be 
on a level with the third rib. When this 
upward displacement is very considerable the 
liver may largely or even entirely cease to be 
in contact with the anterior abdominal wall, 
and undergoes a very striking alteration in its 
relation to other organs. The anterior surface 
travels backwards and becomes posterior, while 
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the inferior surface comes to look forwards and 
upwards instead of downwards and backwards. 
This is due to the liver moving upwards on a 
transverse axis running through its connection 
with the inferior vena cava, which is relatively 
a fixed point. 

Occasionally coils of intestine or the colon may 
intervene between the liver and the anterior 
abdominal wall, thus displacing the liver 
backwards. In acute yellow atrophy complete 
disappearance of the liver dulness is largely due 
to the flabby liver allowing resonant bowel to 
come between it and the abdominal parietes. 

A subdiaphragmatic abscess, especially one 
between the liver and the diaphragm, such as 
results from rupture of a suppurating focus on 
the convexity of the liver (suprahepatic abscess), 
or a hydatid cyst lying between the liver and 
the diaphragm, may depress the liver. 

As the result of inflammatory adhesions the 
liver may be pulled downwards towards the 
pelvis. In very rare instances a wandering 
liver has become fixed by peritoneal adhesions 
in an abnormal position, such as the right iliac 
fossa (Riclfelot). 

Dilatation and distension of the stomach or 
of the left part of the colon will rotate the 
liver on its antero-posterior axis towards the 
right. 

A displaced liver is, as a rule, not more 
movable than one in its normal position. It 
differs from a wandering liver in this respect, 
and also in the fact that it cannot be replaced 
in its normal position, while in addition a 
definite cause for its displacement is often 
forthcoming. 

Symptoms that might be referred to a dis- 
placed liver, such as weight and pain in the 
right hypochondrium, are generally thrown into 
the shade by those of the condition responsible 
for the displacement. 

The various forms of enlargement of the 
liver — fatty, lardaccous, leuka'mic, new growth, 
abscess, cirrhosis, etc. — must be differentiated 
from a displaced liver by a careful physical 
examination of each individual case. 
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Synonyms : Wandering Liver ; 


Movable Liver : 


Ptosis, Dislocation, Prolapse of the Liver, 


Definition. — The liver, being unduly movable 
in a downward direction, leaves its normal 
position and appears as an abdominal tumour. 

Historical* — Heister as long ago as 1754 
published an account of an autopsy, illustrated 


by a plate, showing this condition ; but Cantani 
is credited with the first clinical recognition of 
wandering liver, in 1865. Attention has been 
largely directed to this curious anomaly by 
the numerous contributions of Glenard, who 
has recently collected 80 examples. 

Introductcyry . — A movable liver must be 
distinguished from mere displacement of the 
organ by pleural effusion, etc., and from the 
constriction or floating lobes that have been 
termed partial hepatoptosis. It is probable 
that what were really only floating lobes have 
often been described as wandering livers or 
complete hepatoptosis. 

A wandering liver is analogous to a wandering 
spleen ; both the organs are normally “ floating,'’ 
viz., supported by the abdominal viscera and 
tethered by peritoneal ligaments. The term 

floating ” is therefore unsuitable as descrip- 
tive of an abnormally movable liver, though 
it is applicable to nephroptosis. When these 
normally ‘‘ floating ” organs become unduly and 
spontaneously movable, they may be said to be 
“ wandering.” 

Etiology. — The female sex are chiefly affected ; 
out of 80 cases collected by Glenard 73 were in 
females, Graham in 70 cases found 56 in women, 
while in 30 cases seen in private practice Max 
Einhorn records 21 in women. The majority of 
patients are over forty years of age ; cases in early 
life are very rare ; Freeman in 494 autopsies on 
children records 4 instances of hepatoptosis. 

Repeated pregnancies, abdominal distension, 
and other causes leading to a relaxed and pen- 
dulous condition of the abdominal parietes, 
dispose to hepatoptosis. Tight-lacing may, by 
interfering with the healthy tone of the ab- 
dominal muscles, indirectly dispose to hepatop- 
tosis ; but it plays a minor part, and its chief 
manifestations have been already referred to 
(p. 433). 

Causation. — An unduly movable liver may 
be part of general abdominal ptosis or Glenard’s 
disease, already described. (See “Enteroptosis.”) 
On the other hand, hepatoptosis may exist with- 
out universal visceroptosis, or only in association 
with one of its manifestations, such as floating 
kidneys. 

A considerable amount of discussion has taken 
place as to the essential factors in the production 
of a movable liver. From a general survey it 
appears that the necessary conditions are : — 

(1) Diminution in the Intra-abdominal Ten- 
sion. — This allows the supporting pad of in- 
testines to fall away from the liver, and permits 
that organ to drop down towards the pelvis. 
The causes which lead to lowering of the intra- 
abdominal pressure are numerous ; among them 
may be enumerated repeated pregnancies, ascites, 
abdominal distension, sedentary occupations, 
tight-lacing, and an enfeebled state of health ; 
all of these tend to impair the healthy tone of 
the muscles of the abdominal wall, and to pro- 
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duce a pendulous state of the abdomen. Though 
undoubtedly a very important factor, diminu- 
tion of the intra-abdominal pressure is probably 
not of itself sufficient to induce complete hepa- 
toptosis. 

(2) Failure in the Suspensory Apparatus of 
the Liver. — This is probably somewhat sub- 
ordinate in importance to diminished intra- 
abdominal pressure, but is a necessary condition 
to the production of hepatoptosis. 

The liver is suspended in its place by the 
following means : — (a) By the Suspensory and 
Coronary Ligaments. — It has been thought that 
they may be congenitally absent or deficient ; 
this may be so in a few isolated instances, but 
it is so exceptional an occurrence that it cannot 
be maintained that congenital abnormalities in 
these peritoneal folds have any real bearing on 
the production of movable liver. It is much 
more probable that relaxation of these ligaments 
is acquired and due to nutritional defects, such 
as may well be responsible for atony of the 
abdominal parictes. It has been suggested that 
fatty and generative changes are induced in the 
ligaments, (b) By the Inferior Vena Cava. — 
Faure has laid great stress on the importance of 
the inferior vena cava in keeping the liver in 
contact with the diaphragm. Probably de- 
fective general nutrition will lead to relaxation 
of its controlling influence in the same way as 
in the case of the suspensory ligaments. 

The immediate cause of hepatoptosis may be 
found in sudden injuries or strains, the displace- 
ment then resembling a traumatic dislocation ; 
in other cases repeated efforts, such as coughing, 
vomiting, sneezing, or prolonged straining, have 
been invoked. In many cases no definite de- 
termining cause is forthcoming. 

Forms op Hepatoptosis. — The liver is not 
simply displaced downwards ; its shape is con- 
siderably modified, and it frequently becomes 
rotated on one or more of its axes. 

The liver settles down and becomes flattened 
out so as to lie like an apron over the intestines ; 
the superior or diaphragmatic surface tends to 
become anterior, and the inferior surface to 
become posterior. The organ hangs down from 
its attachment to the inferior vena cava, and is 
so thinned and elongated that it may reach the 
right iliac fossa. The liver is thus anteverted 
or, in other words, rotated forwards on its 
transverse axis, and its long axis becomes 
vertical instead of oblique. 

Frequently the liver is in addition rotated on 
its antero-posterior axis. From the fact that 
the most fixed point of the liver is its attach- 
ment to the inferior vena cava, the right lobe, 
which is the heavier as well as the more movable, 
descends more freely than the left lobe, which 
may be the only part left in contact with the 
diaphragm. The position of the liver thus 
becomes oblique, the right lobe being tilted 
downwards and depressed. 


A further change may be met with, viz., rota- 
tion of the liver on its long or vertical axis, so 
that the anterior surface looks towards the 
right and tlie posterior surface to the left ; in 
rare instances the liver is said to bo rotated in 
the opposite direction, so that the anterior 
surfaces face towards the left and the posterior 
towards the right. 

There are thus at least three forms of movable 
liver. 

The flattened and elongated liver frequently 
shows a line of constriction running transversely 
across its anterior surface. This is probably 
due to the pressure exerted by the costal margin 
and tight-lacing. The line of constriction may 
become so thin as to contain little but blood- 
vessels between the two layers of somewhat 
thickened peritoneum. A constriction lobe is 
then found attached to the rest of the liver by 
a kind of tendinous hinge. 

Generally speaking, the liver itself is healthy, 
but in a certain number of instances the exist- 
ence of concomitant disease, such as gall-stones 
or cirrhosis, has been recorded. 

Occasionally a movable liver contracts adhe- 
sions, and becomes fixed in an abnormal part 
of the abdomen ; in consequence it cannot be 
replaced in the normal position, and presents 
great difficulties in the way of a correct diagnosis. 

Physical Signs. — There is an abdominal 
tumour which is displaceable, and can be re- 
turned to the normal position of the liver. It 
resembles the liver in outline, size, and in 
descending on respiration, while examination of 
the normal situation of the liver shows that the 
organ is partially or entirely absent. The 
normal liver dulness is replaced by resonance, 
and the right hypochondrium is sunken. 

When the organ is very freely movable, it not 
only moves with change of posture, descending 
when the patient sits up, and tumbling to the 
left when ho is turned on that side, but it can 
be rotated on its vertical axis, an exaggeration 
of the displacement induced by a dilated stomach 
or colon under ordinary conditions of hepatic 
stability. The relaxed condition of the ab- 
dominal walls often renders the liver visible as 
a rounded tumour on the right side, about the 
level of the umbilicus, extending down into the 
right iliac fossa and approaching the pelvis. 
Other forms of visceroptosis, such as a floating 
kidney, displaced stomach or uterus, etc., may 
be present. 

Symptoms . — The onset is generally insidious 
and attracts no attention ; in a few instances 
it is suddenly manifested by pain, like that of 
biliary colic, or a feeling of something giving 
way, and suggests traumatic dislocation. 

Cases of hepatoptosis sometimes present no 
symptoms, and the condition is only discovered 
accidentally. On the other hand, patients may 
complain of one or more of the following 
symptom groups : — 
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1. Pain and a feeling of weight in the right 
hypochondrium are very common : the traction 
exerted by the liver may be transmitted through 
the diaphragm, pericardium, and cervical fascia 
to the root of the neck, and be felt there. These 
symptoms are made worse by exertion and are 
relieved by lying down. 

2. Symptoms imitating Cholelithiasis. — Some- 
times attacks of colic, which may resemble 
biliary colic, are met with ; they may be ex- 
plained as due to torsion of the bile ducts, or 
possibly to concomitant cholelithiasis. In other 
cases intestinal colic occurs, and is probably due 
to ptosis of the colon. Jaundice rarely occurs 
in hepatoptosis ; it may be the result of torsion, 
gall-stones, or be of a simple catarrhal nature. 

3. Symptoms imitating Cirrhosis. — Ascites 
and hsematemesis have been met with, and have 
been referred to twisting of the portal vein ; in 
like manner mderna of the feet has been ex- 
plained by kinking of the inferior vena cava. 
These symptoms are infrequent. 

4. Symptoms referable to the respiratory 
system are somewiiat uncommon. In some 
instances ciyspnoea and asthmatic symptoms 
appear to depend on hepatoptosis (Max Einhorn). 
Persistent cough has been found to be associated 
with displaceable liver, and to be cured when 
appropriate treatment — the application of a 
bandage — for the latter condition was adopted 
(V^.ne). 

5. In a considerable proportion of the cases 

the symptoms are not due to hepatoptosis alone, 
but to complete or partial visceroptosis. Thus 
the neurasthenic or hysterical manifestations, 
so commonly associated with visceroptosis, may 
be most prominent features. I n other instances 
the symptoms are referable to the stomach and 
intestines, such as dyspepsia, vomiting, consti- 
pation, flatulence, mucous colitis, etc. Though 
congestion of a displaceable liver may play a 
considerable part in the production of these 
functional disturbances, they are intimately 
connected with visceroptosis {vide Glenard^s 
disease, article “ Entcroptosis In other 

instances the symptoms may be chiefly duo to 
a floating kidney, while in others leucorrhoea, 
menorrhagia, etc., due to visceroptosis, are com- 
plained of. 

Dia(/nosis. — The presence of a movable 
tumour resembling the liver, taken into con- 
junction with evidence that the liver is absent 
from its normal position, are the essentials in 
the diagnosis. But care must be taken in dis- 
tinguishing it from a floating lobe with or 
without a distended gall-bladder, from simple 
downward displacement due to factors like 
pleural effusion (see p. 434), and from enlarge- 
ment of the liver depending on malignant 
aibcaov. or other causes. One of the most 
frequent mistakes seems to be to regard as a 
Abating kidney what is in reality a prolapsed 
Hver; the former condition is, of course, more 


familiar, and may complicate hepatoptosis. In 
a case of doubt an attempt should be made to 
replace the movable tumour in the hepatic 
region, while careful note should be made of the 
extent of the liver dulness and the relation of 
the intestines to the tumour. 

Hepatoptosis has been mistaken for various 
other abdominal tumours and conditions, such 
as omental or renal tumours, carcinoma of the 
stomach, hydatid cysts or malignant disease of 
the liver, gall-stones, and even for ovarian cysts. 

Treatment . — A suitable bandage, belt, or ap- 
paratus should be applied to the abdomen so 
as to support the abdominal walls and keep the 
liver in its proper place. Massage and electri- 
city have been employed in order to strengthen 
the abdominal muscles and improve their tone. 

Diet is a matter of importance ; generally 
speaking, the subjects of hepatoptosis are feeble, 
wanting in tone, and require good and liberal 
feeding to improve their state of nutrition. 
When there is decided corpulence, the amount 
and (piality of the food will require careful 
consideration by the medical attendant. 

Symptoms of neurasthenia and nervous de- 
bility should be treated on appropriate lines. 
Constipation should be met by massage and 
purges, so as to prevent congestion of the liver 
and accumulation of bile in the gall-bladder. 

When all other measures fail to relieve the 
symptoms, and the patient is quite incapaci- 
tated, the advisability of surgical interference 
must be considered. Various methods of fixing 
the liver permanently in its normal position, 
or “ hepatopexy,” have been employed, such as 
suturing the prolapsed liver to the costal arch 
or anterior abdominal wall, or fixing the round 
ligament to the abdominal wall while at the 
same time promoting adhesions between the 
convexity of the liver and the diaphragm. The 
operation has in many cases been successful, 
but should only be undertaken when all other 
means have failed. The objections to its 
adoption are (i.) that it hardly affects the 
underlying conditions responsible for the pro- 
lapse of the liver, though it may counteract 
them, and (ii.) that the wound made at the 
time of the operation may subsequently become 
the site of a hernial protrusion. This is more 
likely to occur in old women with pendulous 
abdominal walls than in younger patients. In 
any case, an abdominal belt should be worn 
after the operation. 

Functional Disease of the Liver 

In the section on the physiology of the liver 
the functional importance of the liver has been 
fully explained, and it is clear that any failure 
in the discharge of these numerous duties must 
be followed by definite symptoms. 

Functional disturbance of the liver is un- 
doubtedly a frequent occurrence in common 
with functional disturbance of the other organs 
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in the body. The only questions are — Whether 
this functional disturbance is primary, and 
whether the inadequacy is independent of any 
structural change ? 

So many conditions wore formerly described 
as due to functional disease of the liver, many 
of which had little or nothing to do with that 
organ ; and this idea became firmly implanted 
in the lay mind, and therefore so recklessly 
employed, that the tendency at the present 
time among medical writers is rather to ignore 
the subject or to deny the existence of primary 
functional disease of the liver. This swing of 
the pendulum to the opposite extreme is due 
to the knowledge that the symptoms ascribed 
to functional disease of the liver can in great 
part be explained as due to other factors, such 
as indigestion, constipation, auto-intoxication, 
or to subacute congestion of the organ ; the 
latter condition being often secondary to in- 
testinal disturbance, or to an excessive ingestion 
of proteid food combined with an imperfect 
excretion of waste products. In other words, 
the hepatic disturbances formerly regarded as 
primary functional insufficiency are in the vast 
proportion of cases dependent on morbid pro- 
cesses occurring elsewhere, or to morbid changes 
on the liver itself. 

Thus, to consider the symptoms commonly 
referred to functional disease of the liver. The 
distaste for food, dyspepsia, and flatulence are 
the expression of gastro-intestinal catarrh set 
up by poisonous or unsuitable food. The 
icteric tint of the conjunctivse, the muddy 
skin, and the constipation or diarrhoea, are 
explained by the spread of the gastro-duodenal 
catarrh to the biliary papilla, and the slight 
obstruction to the flow of bile thus induced ; 
or possibly to catarrh of the minute iiitra- 
hepatic ducts set up by poisons absorbed from 
the alimentary canal and subsequently excreted 
into the ducts. The headache, giddiness, muscse 
volitantes, malaise, muscular debility, mental 
depression, and irritability are due to the local 
action on the nervous system of poisons ab- 
sorbed from the alimentary canal. These toxic 
bodies are either produced in such quantities 
that the liver fails to filter them off, or more 
probably they act on the liver-cells and impair 
their vitality and function ; in either case the 
general circulation becomes flooded with toxic 
bodies. 

The piles, the feeling of weight in the right 
h 3 rpochondrium, and shoulder pain, point to 
hepatic congestion, or even slight hepatitis, 
brought on by the advent to the liver of 
digestive products in excessive amount and 
probably of altered (^.e. toxic) quality. This 
state of hepatic congestion is especially apt to 
be set up in patients who have suffered from 
malarious fevers in the Tropics {vide Tropical 
Liver). 

Nevertheless there can be no doubt that in 


some instances morbid results are traceable to 
the functional disturbance of the liver, without 
its being always possible to determine satisfac- 
torily that this disturbance is secondary. Thus 
in diabetes mellitus there is an excessive activity 
of the glycogenic function, while in alimen- 
tary glycosuria the liver is unable to discharge 
efficiently its function of stopping the sugar 
brought to it by the portal vein. Thus dia- 
betes mellitus and glycosuria may be regarded 
as diseases due to functional disturbance of the 
liver, but these are not the conditions ordinarily 
spoken of as functional liver disease. 

It has recently been urged that puerperal 
eclampsia is in many cases due to hepatic in- 
sufficiency, and that the renal symptoms are 
secondary to a primary hepatic toxsemia. It 
is supposed that during pregnancy auto-intoxi- 
cation results from retention of the menstrual 
discharge, and that in women who inherit a 
diminished hepatic activity and resistance the 
liver fails to rise to the occasion, and that as a 
result of this insufficiency the blood becomes 
loaded with poisons. 

As has already been admitted, functional 
disorder of the liver no doubt is responsible 
for many symptoms. The difficulty in regard 
to the subject is to prove that the functional 
disturbance is primary in the liver, and not 
secondary to disease or morbid factors else- 
where. The discussion is not a mere academic 
exercise, but has a practical bearing on the 
treatment. Thus, if it were thought that 
there was a primary failure of hepatic activity, 
the rational course would be to stimulate the 
organ ; whereas, if there was an underlying 
and primary factor elsewhere, this should be 
attacked. 

The difficulties about the recognition of 
primary functional disorders of the liver may be 
best explained by considering some examples of 
the conditions of which it has been, or might 
be, supposed to be the cause. 

Litha3mia was described by Murchison as a 
condition of innate defect of power, often 
hereditary, in the liver, in virtue of which its 
healthy functions are liable to be deranged by 
the most ordinary articles of diet. As a result 
of this hepatic insufficiency, uric acid instead of 
urea was produced in the liver and turned out 
into the blood. Among the results of lithsemia 
Murchison enumerates such different conditions 
as dyspepsia, constipation, gout, urinary calculi, 
biliary calculi, and acute and chronic renal 
disease. 

This theory is very far reaching, and offers 
an explanation of gout ; in fact, many of the 
manifestations of lithsemia are those of irregular 
gout. 

This theory of lithsemia depends on the as- 
sumption that the production of uric acid 
instead of urea, occurs in the liver as the result 
of imperfect oxidation. But more recent in- 
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vestigations show that the production of uric 
acid is certainly not confined to the liver, but 
takes place elsewhere in the body, being espe- 
cially dependent on changes in lymphoid tissue 
and on leucocytosis, the uric acid being derived 
from nuclein obtained from the leucocytes ; 
while according to Latham, Kolisch, and Luft’ 
the formation of uric acid occurs in the kidney. 
It is, therefore, too narrow a view of the faulty 
metabolism of protcid material that results in 
an excessive production of uric acid, to say that 
it depends on functional disorder of the liver to 
the exclusion of the rest of the body. 

An increase in the urates and uric acid in 
the urine is found in hepatic disorder such as 
cirrhosis, congestion, and in conditions such as 
fever, where the liver-cells might be affected by 
toxins in the blood, and so incapable of per- 
forming their proteolytic function. But even 
granting for the moment that the formation of 
urea under normal conditions, and of uric acid 
in excess in abnormal states, takes place in the 
liver, this process is due to the functional dis- 
turbance that is not primary, but due to struc- 
tural modification, and secondary to morbid 
processes elsewhere. 

It is, however, erroneous to conclude that 
oven as a secondary effect the faulty metabolism 
takes place in the liver rather than elsewhere 
in the body. For in grave disease of the liver, 
such as cirrhosis or extensive malignant disease, 
the increase in the amount of uric acid in no 
way corresponds with the view that its forma- 
tion depends on an imperfect metabolism of 
proteids by the liver ; while in cases of fever 
and toxaemia the remainder of the body, being 
equally thrown out of gear, is liable to faulty 
metabolism, one of the results of which might 
well be the production of uric acid instead of 
urea. 

Habitual high arterial tension and its accom- 
paniments, such as migraine, might be thought 
to depend on a failure of the liver to stop and 
destroy the poisonous bodies that are carried to 
it from the intestines. The liver undoubtedly 
exerts this important function of protecting the 
body from auto-intoxication ; but it is difficult 
to prove that failure in the discharge of this 
duty leads to high arterial tension, since in 
cases of extensive disorganisation of the liver, 
for example in cirrhosis, hepatic insufficiency 
must exist, but the arterial tension is low and 
not raised. It is much more likely that high 
arterial tension is, like gout, due to some 
general disorder of metabolism of the body. 

In cases popularly described as “ biliousness,^’ 
or “torpid” liver, where there is indigestion, some 
hepatic pain, headache, slight icteric tingeing 
of the conjunctivse, with a deficiency of colour- 
'matter in the feoces, the explanation is 
gastro-duodenal catarrh with slight catarrhal 
jaundice, and not a primary diminution in the 
secretion of bile. In these cases it is possible 


either that there is catarrhal swelling of the 
biliary papilla in the duodenum, or that, as 
the result of gastro-intestinal indigestion, 
poisonous products are carried to the liver, 
and then, when excreted into the bile ducts, 
set up a certain amount of catarrh in the small 
intrahepatic ducts. This leads to reabsorption 
of the bile with the poisons contained in it, 
which pass into the general circulation and 
poison the body as a whole. Sir Thomas 
Brunton has ingeniously shown that the 
proverbial bitter taste of the bile is probably 
pathological, and due to the presence of poisons 
absorbed from the bowel and then excreted 
into the ducts, and that in health the bile is 
tasteless. 

But because the ingenious conception of 
lithuiinia and other time-honoured views as 
to primary functional disease of the liver do 
not commend themselves in the light of later 
knowledge, it does not follow that hepatic 
insufficiency or inadequacy is a negligible 
factor. 

It must be borne in mind that the liver, 
like other organs, must vary greatly in different 
individuals as to its functional activity and 
reserve power, and an amount of food products 
that could be satisfactorily dealt with by the 
liver in one individual would in another be 
beyond the scope of the liver. This difference 
in the inherent powers of the liver in different 
persons is analogous to the differences in their 
muscular and mental power, and the less power- 
ful should not be described as suffering from 
functional disease of their muscles or brain 
because they fail to accomplish the work that 
their better developed companions have no 
difficulty with. 

If, therefore, an individual consumes an 
amount of food that is excessive for his powers 
of digestion, fermentation and auto-intoxication 
will result. These poisons will impair the 
functional activity of the liver, and as a result 
the poisons and the products of digestion will 
be allowed to pass into the general circulation 
and give rise to the various toxic manifestations 
already referred to. 

From what has gone before, it is evident 
that the well-known symptoms ascribed to a 
torpid or inactive liver are chiefly due to factors 
which secondarily interfere with the functional 
activity of the liver, and not to a primary 
inadequacy of the organ. 

Secondary Functional Disorder of the 
Liver 

The symptoms have already been referred 
to on pp. 437-439, and a few lines as to their 
treatment will now be given. 

The treatment of the symptoms of secondary 
hepatic inadequacy must therefore be directed 
to the causes, and not to the liver itself. 

In the first place, the alimentary canal should 
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be cleaned out ; this is most satisfactorily 
efiected by the use of the old-fashioned blue 
pill and haustus sennse. The mercury drives 
out the bile out of the gall-bladder, unloads 
the bile ducts, and by sluicing the common 
duct tends to remove the causes of catarrh of 
its lower end. At the same time it acts as an 
intestinal antiseptic, and inhibits excessive 
fermentation, and then puts a stop to further 
auto-intoxication. The purgative action of 
these two remedies removes the poisons from 
the body. 

Plenty of water should be taken so as to 
wash out the poisonous products from the 
circulation and stimulate the functional activity 
of the kidneys. 

During the existence of symptoms a liquid 
diet, of which milk is the sta[)le, should be 
adopted, while alcohol in any form should be 
rigidly avoided. 

In the second place, the patient should be 
warned to avoid the forms of food likely to 
set up intestinal catarrh and fermentation. 
The articles of food that must be avoided as 
indigestible will, of course, vary in individual 
cases ; but, generally speaking, the following 
should be avoided — concentrated and highly 
spiced soups or essences, pork, duck, hare, 
game, made dishes, sauces, melted butter, tea 
‘ cakes, crumpets, cheese, and much proteid food. 
Alcohol should be taken in great moderation, 
and chiefly in a diluted form, as whisky, or 
claret and water ; while beer, porter, champagne, 
sherry, port should be prohibited. 

Exercise is important, and should be of an 
active nature ; horse exercise is the best, 
bicycling useful, and walking the least effective. 
The skin should be got to act, and Turkish 
baths are useful for this purpose. A visit to 
spas such as Carlsbad, Marienbad, Vichy, or 
Ems, and a regulated course of treatment there, 
will benefit the patient. 

As to the prognosis, the digestive disturb- 
ances which give rise to these symptoms are 
the same that lead to cirrhosis ; and, indeed, the 
symptoms of “ functional disease ” of the liver 
may in some instances be the early manifesta- 
tions of cirrhosis. 

Diseases op the Hepatic Artery 
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Arteriosclerosis. — A certain amount of 
change occurs in the hepatic artery in arterio- 
sclerosis, and no doubt may dispose to the rare 
events — thrombosis and aneurysm. 

It is, however, noticeable that arteriosclerosis 
of the hepatic artery does not lead to any change 
in the liver comparable to a granular kidney. 

In cases of ha^mochromatosis there is endar- 
teritis of the hepatic artery, while in the 
neighbourhood of gumrnata and in syphilitic 
disease of the liver endarteritis obliterans is 
found. 

Thrombosis. — Thrombosis of the hepatic 
artery has very rarely been noted, and is a 
pathological curiosity. Lancereaux refers to a 
rather doubtful case in a man aged sixty-five, 
who died with arteriosclerosis and gangrene of 
the feet. 

Embolism. — Like thrombosis few cases are on 
record, probably because the condition of the 
hepatic artery is rarely investigated. 

As a result of embolism of the main trunk 
necrosis of the liver has been noted both in man 
(Chiari, Lancereaux) and in animals ; in a case 
that I had an opportunity of seeing with Dr. 
C. Ogle, of embolism of the bifurcation of the 
artery, the liver showed white infarcts, but was 
not completely necrosed. Experimentally, liga- 
ture of the hepatic artery shows the flow of 
bile, and thus disposes to cholangitis. Septic 
emboli give rise to multiple abscesses. Emboli 
of the small branches occur in melanotic sarcoma. 

Aneurysm of the Hepatic Artery. — There 
are about thirty recorded examples of hepatic 
aneurysm. 

Situation, — Aneurysms may occur on the 
main trunk of the artery, at the bifurcation, 
or on its main branches, in which case the 
aneurysm may be either in the substance of the 
liver or outside it, just in the portal fissure. 
Symmetrical aneurysms on the two branches of 
the hepatic artery have been met with. An 
aneurysm has been found in the wall of an 
hepatic abscess ; this lesion was evidently due 
to ulceration attacking the artery from without, 
and is comparable to the production of an 
aneurysm in the walls of vomiem in pulmonary 
tuberculosis. Small intrahepatic aneurysms 
may occur in great numbers in the rare con- 
dition of periarteritis nodosa. 

Causation . — They may be due to embolism, 
arteriosclerosis, and in rare instances to trau- 
matism. 

Symptoms . — Pain resembling that of biliary 
colic is generally present, while jaundice due to 
pressure on the bile ducts may further increase 
the clinical resemblance to cholelithiasis. In 
other cases the aneurysm ruptures either into 
the bile duct, peritoneum, or duodenum ; on 
the latter event it may resemble a duodenal 
ulcer. 

Diagnosis is very difficult. In the absence of 
pulsation the symptoms suggest gall-stones. If 
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pulsation is present, the commoner condition of 
aortic aneurysm would be more likely to suggest 
itself. 

Enlargement of a compensatory nature of 
the hepatic artery is seen in some cases of new 
growth, cirrhosis, and in thrombosis of the 
portal vein of some standing. 

Diseases of the Hepatic Veins 
Thrombosis of the hepatic veins is somewhat 
rare, and is hardly likely to be diagnosed cor- 
rectly during life. 

Causes . — It may be secondary to changes in 
the liver, such as the extension of new growth, 
the softening down and discharge of adenomata 
(vide p. 467) into the veins, or the spread of 
inflammation from a focus in the liver to the 
walls of the vein. Thrombosis may be secondary 
to stricture of the trunks of the hepatic veins 
(vide infra). In rare instances thrombosis may 
spread from a parietal clot not completely ob- 
structing the inferior vena cava, or be secondary 
to obliteration of that vessel. In exceptional 
instances it is met with as part of a widespread 
thrombofic process. 

Results . — A condition of chronic venous con- 
gestion or nutmeg liver with the rapid develop- 
ment of ascites follows thrombosis of the hepatic 
veins. Occasionally the stagnation thus in- 
duced may set up thrombosis of the portal vein. 

Embolism.— Embolism of the hepatic veins 
can only occur when the embolus travels against 
the blood stream and enters the hepatic veins 
from the inferior vena cava, or, in other words, 
be retrograde. Retrograde embolism of veins 
is very rare ; when it occurs it is more fre- 
quently seen in the liepatic veins, since they 
are not protected by valves, and are so close to 
the heart that fragments of growth or thrombus 
may drop into their orifices either from the 
inferior vena cava or the heart and superior 
vena cava. Welch, in his article on embolism, 
quotes examples of fragments of new growth 
being found in the hepatic veins in cases where 
the primary growths were in the abdomen and 
thyroid body. 

It seems probable that in cases of cranial 
suppuration with secondary abscesses in the 
liver without any abscesses in the lungs, the 
micro-organisms may drop down the jugular 
vein, superior vena cava, right auricle and in- 
ferior vena cava into the orifices of the hepatic 
veins, and so infect the liver. The production 
of retrograde embolism probably depends on the 
temporary stagnation or reversal of the direc- 
tion of a blood flow. Thus if the thrombus 
was passing up the inferior cava and a violent 
expiratory effort or cough occurred at the 
moment when it was opposite the openings of 
the hepatic veins, the embolus might be carried 
into the liver. 

Stricture and Stenosis.— S tricture may be 
due to the contraction of adhesions around the 


hepatic veins near their entrance into the in- 
ferior vena cava. This may be due to changes 
starting in or outside the liver. Gummatous 
inflammation may spread to the walls of the 
vein and set up peri- and endo-phlebitis, the 
latter leading to narrowing of the lumen (endo- 
phlebitis obliterans). This may occur in con- 
genital or in acquired syphilis. Syphilis seems 
a probable factor in the production of most of 
the recorded cases of this rare condition. Prob- 
ably chronic inflammation due to other causes 
may bring about a similar narrowing of the 
hepatic veins. The hepatic veins may be pressed 
upon from without by new growths, tumours, 
etc., and so be narrowed. 

The symptoms referable to stricture of the 
hepatic veins are much the same as those of 
thrombosis of the veins, to which it may give 
rise. 

Suppurative Inflammation is more likely to 
spread to the hepatic veins in hepatic abscess, 
etc., than to the branches of the portal vein, 
since the latter are more protected by Glisson’s 
capsule. In suppurative phlebitis of the hepatic 
veins secondary abscesses in the lungs and 
general pyiernia are, of course, likely to follow 

Diseases of the Lymphatic Vessels 
OF THE Liver 

Very little is known about the morbid con- 
ditions of the lymphatic vessels of the liver. 
They arc affectecl wlien tuberculosis and lymph- 
adenoma attack the liver, and can hardly 
escape in acute cholangitis and pylephlebitis. 
In tuberculous and chronic peritonitis and peri- 
hepatitis the inflammatory process spreads in- 
wards from the capsule, possibly by means of 
the lymphatics, for some little distance. 

New growth may sometimes be seen working 
its way into the liver against the lymph stream 
along the lymphatics of the portal fissure ; more 
commonly the glands in the portal fissure be- 
come infected secondarily to a growth in the 
liver, the infecting cells travelling in the normal 
direction along the lymphatic vessels. 

Distension of the lymphatic vessels in the 
portal spaces occasionally occurs from pressure ; 
it has also occurred in hepatoptosis from torsion 
of the lymphatics around the bile duct. 

In diabetic lipicmia J have seen the lym- 
phatics of the portal spaces graphically mapped 
out by the contained fat. 

The Lymphatic Glands in the Portal Fis- 
sure. — Any enlargement of those glands is of 
importance, inasmuch as pressure may thus be 
exerted on the bile ducts and jaundice set up. 
Thus it has been thought, but probably without 
sufficient reason, that the jaundice which in rare 
instances occurs in the roseolous stage of syphilis 
may be due to swelling of the glands in the 
portal fissure. Enlargement of the portal glands 
may occur in lardaceous disease and leuktemia, 
but cannot be credited with producing jaundice 
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or ascites by compression of the bile duct or 
portal vein in these diseases. 

Enlargement of the portal lymphatic glands 
may be due to various conditions, chiefly in- 
flammatory, inside the liver, such as abscess, 
pylephlebitis, suppurative cholangitis, tubercle, 
hypertrophic biliary cirrhosis, and primary 
carcinoma. 

As already mentioned, new growth may ex- 
tend into the portal fissure along the lymphatic 
vessels against the flow of lymph, and occasion- 
ally infiltration of the portal lymphatic glands 
may be secondary to carcinoma in the peri- 
toneal cavity ; when this has occurred jaundice 
may result. 

Chronic Venous Congestion of the Liver 
Chronic Venous Engorgement of Liver — 
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Synonyms : Nutmeg Liver^ Cay'diac Liver, 
Cyanotic Atrophy, Red Atrophy, llejmtic 
Asystole. 

This condition is almost always secondary to 
obstructive heart disease, especially of the 
mitral valve, or lung lesions, such as chronic 
bronchitis, emphysema, and some forms of 
pneumoconiosis. The symptoms due to the 
hepatic condition are, as a rule, merely added 
on to those of the primary disease; in some 
instances, however, the former are more promi- 
nent than those of the primary lesion, and 
to these cases the term “ hepatic asystole has 
been applied. 

Etiology. — Any causes that lead to backward 
pressure and tricuspid regurgitation will pro- 
duce chronic engorgement of the inferior vena 
cava, the hepatic veins, and their branches — 
the sublobular and intralobular veins. Mitral 
stenosis, dilatation of the left ventricle, mitral 
regurgitation from whatever cause, and obstruc- 
tion to the pulmonary circulation, such as 
emphysema, are the common causes of tricuspid 
regurgitation and chronic venous engorgement 
of the liver. Tricuspid stenosis is rare ; when 
it does occur it is always combined with, and 
secondary to, mitral stenosis. When it is pre- 
sent the hepatic engorgement is very marked. 

It is possible that tumours or new formations, 
such as a hydatid cyst, gumma, or cicatrices, 
might compress the inferior vena cava between 
the entrance of the hepatic veins and the right 
auricle. Another conceivable cause is kinking 
of the inferior vena cava, from displacement of 
the heart caused by the presence of a large 
pleural effusion. Obstruction at the orifices 


of the hepatic veins due to cicatricial contrac- 
tion of gummatous tissue or to syphilitic change 
in the walls of the veins — both of them rare 
lesions (vide p. 441) — may induce a nutmeggy 
condition of the liver. Lastly, new growths 
or hydatid cysts in the substance of the liver 
may produce local areas of chronic venous 
engorgement. 

Morbid Anatomy. — The liver is usually some- 
what enlarged, though not so much as in life. 
Its size depends on the amount of blood in it ; 
further, the organ is much more distensible in 
life than after death, when its protoplasm 
coagulates or enters into rigor mortis. In 
advanced cases the liver-cells undergo atrophy, 
and the liver tends to become smaller. Ex- 
ternally it is of a mottled purple colour, and 
the subcapsular veins, seen as slight depressions 
in its surface, show up from atrophy of the 
surrounding liver substance. Sometimes there 
is subcapsular fibrosis (replacement fibrosis), 
which must be distinguished from perihepatitis. 
When ascites has existed for some time the 
capsule may be opaque. In rare cases chronic 
peritonitis spreads from an adherent pericardium 
to the capsule of the liver ; the condition then 
becomes chronic universal perihepatitis. 

On section the appearance is like that of a 
cut nutmeg ; the sublobular veins and their 
branches — the intralobular veins — are dilated, 
and being full of blood, appear as dark purple 
spots or streaks corresponding to their trans- 
verse or longitudinal section. Apart from these 
venules the liver-cells, being stained with bile 
and infiltrated with fat, appear of a yellowish- 
white colour. This contrast gives rise to the 
name “nutmeggy” liver. This nutmeggy 
appearance may be fine or coarse; the latter 
condition is less characteristic. 

The hepatic veins are dilated and their walls 
opaque and somewhat thickened, the liver 
tissue around being somewhat atrophied and 
compressed. Oppinet has suggested that the 
incidence of hepatic asystole or marked hepatic 
phenomena in a case of morbus cordis is deter- 
mined by an anatomical condition of the hepatic 
veins at their entry into the inferior vena 
cava, which is congenital in origin and fairly 
common. But it seems more natural to regard 
these changes as secondary to backward 
pressure. 

Occasionally there is some sporadic fibrosis 
of the liver, and it has been thought that 
chronic venous congestion causes cirrhosis. It 
is true that as the result of atrophy of the liver- 
cells the fibrous tissue becomes more prominent, 
but genuine cirrhosis is not due to chronic 
venous engorgement of the organ pure and 
simple. The state of chronic portal conges- 
tion may, and often does, lead to intestinal 
catarrh, and by the consequent formation 
of poisons some cirrhosis in the liver might 
be expected much more often than is actually 
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the case. In long-standing cardiac disease 
a considerable amount of alcohol is often 
given, which again might lead to cirrhosis. 
On the other hand, dilatation of the heart due 
to alcoholic excess may induce chronic venous 
engorgement in a liver already cirrhotic. Still, 
with all these possibilities the liver is, as an 
actual fact, very seldom genuinely cirrhotic in 
chronic venous engorgement. 

Histology. — The intralobular veins are 
dilated, and their capillaries are two or three 
times larger than normal from distension with 
blood. This dilatation spreads outward through 
the lobule as the condition of passive engorge- 
ment becomes more marked. 

The liver-cells in the centre of the lobule are 
atrophied from pressure and malnutrition, inas- 
much as their supply of oxygen is curtailed 
by the venous stagnation. They degenerate 
and contain hsematoidin, an iron-free product, 
derived from the red blood corpuscles. This 
pigmentation must be distinguished from the 
infiltration of tlie cells in the peripheral zone 
of the lobule with hsemosiderin, an iron contain- 
ing pigment, seen in pernicious amemia. The 
cells in the peripheral parts of the lobule 
undergo fatty change. As a result of the 
atrophy of the liver-cells the supporting fibrous 
framework of the liver becomes more prominent, 
and in some instances sporadic cirrhosis is seen. 
This fibrosis may bo especially marked directly 
underneath the capsule of the liver : to the 
naked eye this gives an appearance not unlike 
that of universal chronic perihepatitis. 

Physical Signs. — The liver is enlarged, 
uniformly smooth, and tender. The tenderness 
is due to the distension and stretching of the 
capsule. The size of the liver varies consider- 
ably from time to time, and depends on the 
condition of the right side of the heart ; 
efficient cardiac treatment may, therefore, 
rapidly have a marked effect. 

In a small percentage of cases the liver 
pulsates with each beat of the heart. In 235 
cases of tricuspid regurgitation it was present 
15 times, and in 87 cases of tricuspid stenosis 
on 8 occasions (Pitt). True expansile pulsation, 
compared to that of an accordion, is best felt 
with one hand in the right loin and the other 
over the anterior surface of the liver. It is due 
to the blood being driven into the hepatic veins 
with each beat of the heart. It should be 
remembered that not uncommonly the liver 
receives a jog from the contraction of a dilated 
or hypertrophied right ventricle, but there is 
no expansion of the organ. Similarly, in rare 
cases pulsation may bo communicated to the 
liver from an abdominal aneurysm. In ex- 
pansile pulsation the blood regurgitates more 
easily into the left lobe, which, therefore, 
pulsates more freely. 

The enlarged liver may push up the right 
leaflet of the diaphragm, and lead to some 


collapse of the case of the right lung, with 
dulness and absence of breath sounds. In 
some instances pleural effusion may occur. 

Sometimes as a result of infection there 
may be some acute perihepatitis, with friction 
audible or even palpable over the liver. 

The urine is concentrated, high coloured, and 
lithatic. It may contain excess of urobilin, 
which has been regarded as a sign of hepatic 
insufficiency (Hayem). There is sometimes 
albuminuria without any gross lesion of the 
kidney, due in all probability to chronic venous 
congestion impairing the vitality of the epithe- 
lium covering over the glomerular tufts. As 
a result, albumin is allowed to leak into the 
cavity of Bowman’s capsule. Alimentary glyco- 
suria has in rare instances been noticed. 

Auto-intoxication is favoured in several 
ways : — 

(1) The liver being ill-nourished, from venous 
stagnation impeding the advent of arterial blood, 
does not destroy poisons absorbed from the 
alimentary canal so completely as in health. 
Toxic bodies, therefore, pass into the general 
circulation. 

(2) Portal congestion favours the manufacture 
of toxic products in the intestines ; hence 
poisons in increased quantity are carried to 
the liver. 

(3) Chronic venous engorgement of the 
kidneys interferes with proper renal excretion. 

Tlie symptoms referable to chronic venous 
engorgement of the liver are heaviness and dis- 
comfort in the right hypochondrium. Definite 
pain may be met with when perihepatitis is 
implanted on the engorged liver. The chronic 
portal engorgement gives rise to slow and 
feeble digestion, loss of appetite, dyspepsia, 
flatulence, and tympanites ; while gastro- 
intestinal catarrh is readily set up. The 
condition of the alimentary canal interferes 
with assimilation, and the patient’s general 
nutrition is impaired ; this is especially the case 
in growing children in whom mitral disease 
with backward pressure on the portal system 
may be considered as a wasting disease. 

Extension of catarrh to the biliary papilla 
may occur. The slight icteric tint of the 
conjunctiva and skin, so characteristic of 
advanced mitral disease, is due either to this 
cause or to slight cholangitis of the small 
intrahepatic ducts. This jaundice is slight and 
not duo to complete obstruction. Occasionally 
a terminal infection, loading to acute degenera- 
tive changes in the liver-cells and icterus gravis, 
may carry the patient off. Orthopnoea and 
dyspnoea are mainly dependent on the primary 
lesion, but in hepatic insufficiency there may 
be dyspnoea of a uraemic type duo to auto- 
intoxication. 

(Edema of the feet and ascites are common 
accompaniments of this hepatic condition ; in 
235 cases of tricuspid regurgitation oedema 
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occurred in 200 and ascites in 140 (Pitt). The 
ascitic fluid is usually straw-coloured, but has 
been noted to be chyliform. 

Termiimtion. — Death is commonly due to 
increasing cardiac failure, or to some terminal 
infection setting up pneumonia, pleurisy, etc. 
Infection may fall on the liver itself, and give 
rise to acute degenerative changes in the liver- 
cells and icterus gravis. 

TJie prognosis depends on the character of 
the primary cause ; when the chronic venous 
engorgement of the liver ensues in the course 
of heart or lung disease of old standing, the 
outlook is naturally bad. Tf secondary to more 
acute dilatation, the outlook is more hopeful. 

Diagnosis, — When the cardiac lesion is 
definitely recognised no difficulty arises ; but 
in the cases described as hepatic asystole, where 
attention is focussed on the liver, the condition 
may be thought to be one of cirrhosis, or 
possibly malignant disease, with secondary 
cardiac failure. The smoothness of the liver, 
the absence of dilated veins on the abdominal 
wall, and of any splenic enlargement, and the 
effect of cardiac tonics, are in favour of passive 
congestion of the liver and against cirrhosis. 
The smoothness of the surface, the slighter 
degree of enlargement, the diminution in size 
produced by appropriate cardiac treatment, 
together with absence of severe pain and 
cachexia in nutmeg liver, will usually prevent 
any difficulty in the diagnosis from malignant 
disease of the organ. 

Treatment should be directed to the primary 
lesion, whether cardiac or combined pulmonary 
and cardiac disease. Digitalis is the most 
efficacious drug, and may be combined with or 
replaced by strophanthus in cases of mitral 
stenosis. A pill containing digitalis, squills, 
and mercury is a valuable compound, and may 
be given at the same time that citrate of 
caffeine is administered by the mouth. 

The hepatic engorgement may be successfully 
treated by purgatives, such as the old-fashioned 
blue pill and haustus senna?, or by the adminis- 
tration of 2 to 4 drachms of sulphate of magnesia 
in hot water after an abstinence from liquid for 
some hours (Matthew Hay’s method). Paracen- 
tesis of the abdomen may be necessary. 

For insomnia, hypodermic injection of morphia 
is the most satisfactory remedy ; if there be 
respiratory distress from bronchitis its adminis- 
tration is contraindicated, and paraldehyde or 
chloralamide should be tried. 

The diet should bo simple and nutritious, and 
not contain too much fluid, as this would tend 
to aggravate the often already water-logged 
condition. 

Hepatic Pseudo-Cirrhosis 
, Synonym : Pericardial Pseudo-Cirrhosis. 

.Under this title a number of cases have been 
described that are practically only chronic venous 


engorgement of the liver. Pick describes the 
clinical aspect as being rather that of cirrhosis, 
inasmuch as ascites is a prominent feature, while 
oedema of the legs is slight or may bo absent. 
The pathological change is adherent pericardium, 
and not valvular disease of the heart, with sub- 
sequent circulatory disturbance in the liver, 
which is in a state of nutmeggy atrophy, show- 
ing some increased fibrosis without any peri- 
hepatitis. 

The adherent pericardium may be the reside 
of rheumatic, or more rarely tuberculous inflam- 
mation ; in the latter case the liver may be also 
tuberculous. The adhesions dilate the right 
auricle, inferior vena cava, and hepatic veins, 
and thus render hepatic asystole permanent. 

The condition is thus one of exaggerated nut- 
meg liver, and the stress of the backward 
pressure falls on the peritoneal cavity : the veins 
of the legs thus suffer less from chronic engorge- 
ment, and (edema of the feet is not induced so 
readily as in ordinary cardiac lesions. It is 
possible that at the time of the primary peri- 
carditis inflammation spreads to the mouths 
of tile hepatic veins, and by weakening their 
walls leads to dilatation and to a freer entry of 
blood into them, and that this condition, once 
established, remains permanently. It is thus 
possible to explain the connection of adherent 
pericardium with nutmeg liver and marked 
ascites, accompanied by less prominent mdema 
of the legs. I have examined some of these 
cases, expecting to find an extension of fibrosis 
from the adherent pericardium along the hepatic 
veins into the substance of the liver, but have 
never found any perivenous fibrosis, though the 
inner walls of the hepatic vein and inferior vena 
cava are opaque and thickened as is commonly 
seen in cases of backward pressure. 

The liver shows marked chronic venous 
congestion (ramose atrophy) with irregularly 
scattered areas of fibrosis. There are signs of 
hyperplasia of the connective tissues, and limited 
areas exactly like multilobular cirrhosis ; but, 
taken as a whole, the amount is scanty, and large 
areas may bo quite free from fibrosis. The con- 
dition may be summed up as advanced chronic 
venous congestion with sporadic cirrhosis. There 
may be a thin layer of cirrhosis immediately 
under the capsule, forming a kind of second or 
inner capsule for the organ, and looking to the 
naked eye like perihepatitis {cp. nutmeg liver, 
p. 442). 

Prognosis and Results. — When the condition 
of hepatic pseudo-cirrhosis has become established 
the prognosis is very bad. 

Tuberculous peritonitis may supervene as a 
secondary result ; this was proved to be the 
sequence of events in a case recorded by Nachod, 
where laparotomy a year before death proved 
the absence of tubercle at that time. Secondary 
j tuberculous infiltration of the portal spaces may 
then occur. The term cardio-tuberculous cir- 
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rhosis has been applied to cases where advanced 
chronic venous congestion and tuberculosis of 
the liver are combined. These cases, which are 
chiefly met with in children, are associated with 
more advanced tuberculous disease elsewhere, 
especially in the peritoneum and pleura. These 
conditions of hepatic pseudo-cirrhosis and cardio- 
tuberculous cirrhosis are closely allied both to 
nutmeg liver and to the cases of general peri- 
hepatitis secondary to adherent pericardium. 
Clinically, the chief difference from nutmeg liver 
is the absence of any signs of cardiac valvular 
disease. The treatment, however, is that of 
chronic venous engorgement of the liver, viz., 
cardiac tonics and diuretics. The treatment 
suitable for cirrhosis is of no use in these 
conditions. 

Infarcts in the Liver 

Infarction of the liver is rare ; but appearances 
resembling infarcts in other organs undoubtedly 
occur, and are probably less infrequent than 
is thought. Lazarus-Barlow has collected 32 
examples — of these 28 were haemorrhagic and 4 
anaemic; They resemble pulmonary apoplexies, 
and differ from infarcts in other organs in 
several ways. Thus in both the lung and liver 
there is a double blood-supply — the bronchial 
and pulmonary arteries, and the hepatic artery 
and portal vein respectively ; like pulmonary 
apoplexies, hepatic infarcts are usually haemor- 
rhagic, do not show coagulation necrosis, or pro- 
ject above the surface when recent, and are not 
succeeded by depressed cicatrices, thus con- 
trasting with the typical infarcts in the spleen 
and kidneys, which are possessed of end arteries. 
For these reasons it might be convenient to 
speak of these appearances in the liver as 
“pseudo-infarcts,” inasmuch as they are not in 
the strict sense of the term infarcted (stuffed or 
swollen). 

Infarcts in the liver have been met with most 
often in association with portal thrombosis or 
embolism of the branches of the portal vein. 
Obstruction of the intrahepatic branches of the 
portal vein by new growth, and embolism or 
thrombosis of small intrahepatic branches of 
the portal vein, may also appear to bo a cause ; 
while combined portal and hepatic vein throm- 
bosis (Pitt), embolism of the hepatic artery 
(Ogle, Chiari), severe traumatism, and retro- 
grade embolism of the hepatic veins, have been 
found in isolated instances. Infarcts of the 
liver have been described in Cirrhosis and in 
Nutmeg Liver (Bonome). None of these con- 
ditions, however, are essential to or necessarily 
followed by infarction of the liver ; some other 
factor, possibly a toxscmic state, is requisite for 
the formation of the infarction. 

The hnemorrhagic infarcts resemble nsevi to 
the naked eye, and are not raised above the 
surface of the organ. The capillaries are dilated 
and the liver-cells atrophied, but not necrosed 


or involved in the process of coagulation necrosis 
seen in infarcts elsewhere. 

The ansemic infarcts resemble, only they are 
more sharply defined, the anjcmic patches often 
seen in the liver in infectious disease. The 
capillaries are empty. 

Infarction of the liver has no clinical aspects, 
and is only of pathological interest. 

Biliary Cirrhosis 

1. Hypertrophic Biliary Cirrhosis . 445 

2. Obstructive Biliary Cirrhosis . . 450 

Tliia condition may conveniently be con- 
sidered under two distinct heads : — 

(1) Hypertrophic biliary cirrhosis. 

(2) Obstructive biliary cirrhosis. 

Hypertrophic Biliary Cirrhosis 

Synonyms : Hypertrophic Cirrhosis with Chronic 
Jaundice^ Hanot’s Disease^ Biliary Cirrhosis 
proper. 

It is sometimes spoken of as hypertrophic 
cirrhosis. This is to be avoided, since it is 
likely to lead to confusion as there are several 
other kinds of large cirrhotic livers ; in common 
or portal cirrhosis the organ is often much en- 
larged, a fatty cirrhotic liver is of very consider- 
able size, and the pigmented cirrhotic liver in 
luemochromatosis is also entitled to the adjective 
hypertrophic. 

Definition. — The disease is characterised by 
chronic jaundice, fever, absence of ascites, en- 
largement of the liver and of the spleen ; it 
usually occurs in young persons. There is no 
gross obstruction to the larger bile ducts ; 
histologically the cirrhosis is more monolobular 
than in ordinary portal cirrhosis. 

History. — Although the condition was recog- 
nised by Requin in 1846, by Todd eleven years 
later (1857), and by Hayem (1874), it did not 
attract any attention until Hanot (1875) sharply 
struck out the disease in his thesis on Hyper- 
trophic Cirrhosis with Chronic Jaundice. In 
1893 Kiener suggested that the disease should 
be called Hanot’s disease. Somewhat different 
forms of hypertrophic biliary cirrhosis have been 
described of late years in France, by Hayem, 
and by Gilbert and Fournier, and Gilbert and 
Castaigne, and discussion has arisen as to the 
channel by which the cause of the disease 
reaches the liver. 

Of late years the opinion has been growing 
that the description given by Hanot was too 
crystallised, and that few cases conformed to 
the rigid type he erected. It must, however, 
be admitted that there is a very distinct 
difference between common cirrhosis and the 
condition to be described as hypertrophic biliary 
cirrhosis. Transitional forms between them 
arc met with just as there are between the 
arteriosclerotic kidney and that of chronic 
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parenchymatous nephritis ; but it would be in- 
correct to assume that they are different mani- 
festations of a process that is essentially one 
and the same. 

Etiology. — Age. — It is commonest between 
the ages of twenty and thirty, and is rare after 
forty, thus contrasting with common cirrhosis, 
in which the average age is about forty-eight 
years. A number of cases are met with in 
young children ; Gilbert and Fournier have 
described a special juvenile type. 

Sex . — In children the incidence of the disease 
falls equally on the two sexes ; but apart from 
the juvenile cases, it appears that males are 
more often attacked. In Schachmann^s 26 cases 
only 4 were females. 

Heredity. — The disease is sometimes met 
with in several members of one family when 
exposed to the same conditions. In Brahmin 
infants around Calcutta a form of cirrhosis 
described as biliary is very common, and is 
especially apt to attack members of the same 
family ; thus, as many as 14 children of the 
same parents have died of it one after another. 

In this country Dreschfeld has met with the 
disease in two brothers, and Osier has had a 
similar experience in America. 

It is interesting to notejthat in other members 
of the same family, who have no other manifest 
signs of the disease, the spleen may be found to 
be enlarged ; this is analogous to the loss of 
knee-jerk in apparently healthy members of a 
family containing some children affected with 
hereditary ataxia. 

Alcohol. — The antecedents of patients with 
hypertrophic biliary cirrhosis sometimes include 
heavy drinking, but there is no reason to regard 
alcoholism as related to the disease in the same 
way as it is to common cirrhosis. It may safely 
be said that alcoholic excess does not protect 
against biliary cirrhosis, but on the contrary 
disposes to infection by reducing the resisting 
power of the body as a whole, and of the liver 
in particular. In the case of biliary cirrhosis 
in Brahmin infants, alcohol can play no part. 
Of two brothers whose cases were recorded by 
Dreschfeld, one was a hard drinker, while the 
other was temperate. Boix has recently put 
forward the view that the infection is introduced 
into the body in water, and it has been thought 
that cold and damp houses favour the occurrence 
of the disease. 

Malaria in like manner has been an ante- 
cedent condition in some cases, but in the great 
majority of instances this can be put out of 
court. 

There is no evidence that syphilis causes the 
disease. 

The disease has been noticed to start after 
typhoid fever (Boinet) in a few instances. 

Hanot originally regarded the initial lesion as 
being a catarrhal inflammation of the small bile 
ducts. Such a lesion might originate in the 


minute ducts, and be due to a poison reaching 
them by the blood, as in experimental poisoning 
by toluylenediamine ; in other words, be a de- 
scending cholangitis. The condition of the liver 
would then be a local manifestation of a general 
infection. In favour of this infective origin for 
hypertrophic biliary cirrhosis are the following 
facts : — 

(1) The frequency of fever. 

(2) The considerable splenic enlargement 
which indeed may precede, or be more marked 
than that of the liver. 

(3) The existence of leucocytosis. 

(4) Granular enlargement not only in the 
portal fissure, but sometimes in distant parts of 
the body. 

The enlargement of the spleen, vrhich may 
precede and be more prominent than the hepatic 
enlargement, is best explained as due to an 
infective agent in the blood, which, at the same 
time that it leads to changes in the liver, settles 
down in the spleen, and there multiplies and 
produces poison. It is possible that the poison 
thus poured into the portal vein sets up a 
secondary portal cirrhosis on the top of the 
already existing biliary cirrhosis, and thus ac- 
counts for the mixed type of cirrhosis so often 
found histologically in the livers of long-standing 
cases of biliary cirrhosis. 

The alternative view is that hypertrophic 
biliary cirrhosis is due to a local infection of the 
bile ducts from the duodenum — an ascending 
cholangitis. According to this theory it would 
be analogous to broncho-pneumonia following 
bronchitis of the larger tubes. Gilbert and 
Fournier regard it as an ascending infection 
from the intestine, and due to the prolonged 
action of the colon bacillus. The enlargement 
of the spleen is regarded as secondary to the 
local and primary infection of the liver, and due 
to micro-organisms or their poisons absorbed 
from the infected bile ducts. 

Against the view that it is an ascending 
infection might be urged the comparative infre- 
quency of dyspepsia as an antecedent symptom, 
and the fact that a catarrhal condition of the 
duodenum is not found at the autopsy. The 
fact that the spleen is sometimes found to be 
enlarged before the liver, and may even be 
larger than the liver, is also against this theory, 
and in favour of the primary factor being a 
general haemic infection. 

On the whole, it seems more probable that 
hypertrophic biliary cirrhosis is due to a hsemic 
infection of a chronic nature leading to inflam- 
matory changes in the liver, than that it is an 
ascending infection of the bile ducts from the 
duodenum. 

Congenital obliteration of the bile ducts {vide 
vol. iii. p. 372), which is associated with very 
marked monolobular cirrhosis of the liver, can 
be regarded as due to a poison circulating in 
the blood, which, when excreted into the small 
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bile ducts, set up a descending cholangitis. 
This cholangitis leads to union of the inflamed 
surfaces of the larger ducts, analogous to oblitera- 
tion of the vermiform appendix after catarrhal 
appendicitis. 

Possibly among the different forms of hyper- 
trophic biliary cirrhosis there are some cases due 
to an ascending infection, though the majority 
are, like scarlatinal nephritis, due to a poison 
reaching them by the general circulation. 

A question which cannot at present be 
answered is whether poisons reaching the liver 
by the portal vein ever set up the lesions of 
hypertrophic biliary cirrhosis. As shown by 
experiments with toluylenediamine, poisons in 
the general circulation reaching the liver are 
excreted into the small bile ducts, and set up 
inflammation of the smaller ducts ; this is 
analogous to hypertrophic biliary cirrhosis. As 
far as we know, poisons arriving by the portal 
vein tend to produce common (portal) cirrhosis. 
An exception, however, must be made for 
congenital syphilis (vide p. 475), where the 
fibrosis is intercellular. 

BACTEfiiAL Origin. — Although a specific origin 
for the disease has been anticipated, no microbic 
cause has been established. The colon bacillus 
has been found in blood withdrawn by puncture 
from the liver during life, and subsequently in 
the liver and spleen in the same case (Gilbert 
and Fournier). But further evidence must be 
brought forward before the colon bacillus can 
be regarded as the specific cause. Jlayem, in a 
class of cases he describes as chronic infectious 
jaundice with splenic enlargement and exacer- 
bations, but which is very closely allied to, if 
not the same disease as hypertrophic biliary 
cirrhosis, found the diplococcus pneumoniae in 
blood aspirated from the spleen during life. 
The absence of suppuration and chronicity of the 
disease are against its being due to pyogenetic 
cocci. 

Probable though the bacterial origin of the 
disease is, further research is urgently required 
before it can be considered as proved. 

Morbid Anatomy. — The liver is enlarged, and 
weighs from 80 oz. to 8 lbs. or more ; it is 
uniformly increased in size. Not infrequently 
there are perihepatitic adhesions, but apart from 
them the surface of the organ is almost smooth 
and does not show the gnarled aspect of common 
cirrhosis. Sometimes from secondary portal 
cirrhosis the surface becomes slightly irregular. 
It is of a dark green colour, and on section is 
firmer than natural. 

The portal vein and hepatic artery show no 
signs of inflammation. 

The gall-bladder contains bile, and is usually 
healthy, though its walls are sometimes thickened. 
The larger bile ducts appear normal. It is 
remarkable that, inasmuch as there is cholan- 
gitis, bilirubin-calcium calculi are not more 
often present in the ducts. Gall-stones have 


been found in cases of hypertrophic biliary 
cirrhosis, and can be quite well explained as a 
secondary formation ; it is not necessary to 
assume that they are primary and the cause of 
the cirrhosis. 

Microscopically the liver shows monolobular 
cirrhosis ; connective tissue of a delicate and 
open structure, fibrillar rather than fibrous, 
separating the individual lobules from each 
other. This fibrosis in parts invades the 
lobules, and then becomes pericellular ; so that 
as compared with common cirrhosis, the fibrosis 
is less dense, but is more intimately related to 
the liver-cells. In addition there is in most 
cases ordinary multilobular cirrhosis. Very 
probably this is a secondary lesion, and may, 
as Chauffard has suggested, be due to poisons 
manufactured in the spleen and conveyed to 
the liver by the portal vein. 

The small bile ducts show proliferation of 
their epithelium, which may block up their 
lumen (cholangitis), so that instead of being 
lined by a single layer of columnar cells, the 
ducts may contain smaller proliferated cells. 
In places there is an increased amount of 
fibrous tissue around the ducts, due to peri- 
cholangitis. The bile capillaries may contain 
plugs of inspissated bile or microscopic calculi. 
Around the portal spaces there are numbers of 
the so-called new bile ducts, rows of small 
deeply staining cells. A good deal of discussion 
has taken place as to their nature and origin ; 
they are met with in very diverse conditions, i.e. 
common cirrhosis, acute yellow atrophy, and 
gumma. Various interpretations have been 
put upon this appearance. They have been 
thought to be new bile ducts, old bile ducts 
that from recession of the surrounding parts 
have become unduly prominent, degenerating 
and compressed liver-cells, or the result of 
compensatory hyperplasia of the liver-cells. 
They may, perhaps, more conveniently be 
called “ pseudo-bile canaliculi.” Though once 
regarded as connected with biliary cirrhosis no 
such importance can now be attached to them, 
inasmuch as they are met with in such various 
conditions, and are sometimes absent in hyper- 
trophic biliary cirrhosis. 

The liver-cells are often extremely well 
preserved, and commonly do not show the fatty 
and atrophic changes met with in ordinary 
cirrhosis. They may show signs of karyokinesis. 
Hanot laid stress on the absence of degenera- 
tion in the liver-cells ; but this must not 
be pressed too far, for acute degeneration 
changes leading to icterus gravis may super- 
vene and rapidly prove fatal. It appears that 
Hanot's early observations were largely based 
on examination of a case that succumbed from 
pneumonia, and did not run the ordinary course 
of the disease. 

The spleen is also much enlarged ; it may, 
indeed, exceptionally in children, be bigger than 
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the liver. Its weight is usually between 15 
and 40 oz. It shows peritoneal adhesions, and 
on section is firmer than normal, and micro- 
scopically presents lymphatic hyperplasia and 
fibrosis. 

The lymphatic glands^ in the portal fissure are 
sometimes enlarged, but are so soft that they do 
not exert pressure on the bile ducts. They are 
dark in colour and codematous ; microscopically 
there is fibrosis and pigmentation. Besides 
those in the hilum of the liver the glands 
around the pancreas may be similarly affected. 
In some exceptional instances glandular enlarge- 
ment has been detected in distant parts of the 
body, in the axilla, the groin, the mediastinum, 
and the neck (PopofF). 

The alinuntary canal is usually free from 
signs of past inflammation. Hanot noted that 
the duodenum in the region of the biliary 
papilla was not affected by catarrh ; Debove^s 
experience, however, is rather in the opposite 
direction. 

The pancreas is not increased in size, but 
shows a very intimate embryonic fibrosis spread- 
ing from the ducts, and thus resembling the 
changes described in the liver. 

All the organs are bile-stained. 

Symptoms. — The omet may bo gradual, and 
before jaundice sets in malaise, loss of strength, 
and in some cases dyspepsia may be noticed. 

Jaundice is slight at first, and becomes more 
marked as the disease progresses ; it is perma- 
nent, but varies in degree, being intensified 
at intervals when exacerbations in the disease 
occur. After these crises it recedes, and 
eventually it may become green. 

The abdomen enlarges from the increase in 
size of the liver and spleen, and there is dull 
pain and tenderness in the hepatic region. It 
is noteworthy that there is no enlargement of 
the subcutaneous veins on the abdominal wall. 

The tongue is furred ; the appetite is some- 
times poor, but in other cases is good ; there 
is said not to be any distaste for fatty food as 
there often is in obstructive jaundice. Ex- 
ceptionally the appetite is ravenous. Nausea 
and vomiting may occur, but are by no means 
constant. Diarrhoea is often present. The 
motions contain bile ; this is a point of dis- 
tinction between the disease and obstructive 
jaundice with hepatic enlargement. 

From time to time attacks of abdominal pain 
with fever and increase in the degree of jaundice 
occur ; these exacerbations are like those seen 
in pernicious anmmia and in Addison^s disease. 
Occasionally acute degenerative changes in the 
liver-cells occur in one of those attacks, with 
the result that the jaundice becomes deep ; 
delirium, nervous symptoms, and a typhoid 
condition develop, and death follows. 

The jaundiced skin may become very dark 
in colour, even resembling melanodermia ; it 
may also be very irritable, and become covered 


with an eczematous or lichenous eruption. The 
long-continued jaundice may lead to xanthe- 
lasma. 

When the disease occurs in childhood, growth 
is naturally interfered with, and the appear- 
ance may be infantile, and bodily development 
greatly retarded, so that the onset of puberty 
is arrested. In some rare instances clubbing 
of the fingers and toes with deformities of the 
nails have been noticed. Examination with 
X-rays has shown that there is no bony enlarge- 
ment of the terminal phalanges. In their 
spleno-megalic type of biliary cirrhosis occur- 
ring in children, Gilbert and Fournier have 
further recorded enlargements of the ends of 
the long bones, pain in the joints, and synovial 
effusion. These lesions, which resemble Marie’s 
hypertrophic pulmonary osteo-arthropathy, are 
extremely rare in biliary cirrhosis, and are not 
dependent on pulmonary lesions. They are not 
limited to this form of jaundice, for they were 
marked in a case in St. George’s Hospital under 
the care of Dr. I^lwart, in which a gumma ob- 
structed the bile ducts of a boy aged seventeen 
years. The bulbous or ‘‘Hippocratic'” fingers 
have been found associated with perforating 
ulcer of the foot and neuritis in hypertrophic 
biliary cirrhosis. 

The blood may show leucocytosis, thus differ- 
ing from common cirrhosis wdiere it is not 
found. 

It w^as found in three cases by Hanot and 
Meunicr where there was no cause for it, such 
as inflammation elsewhere, and they (piote two 
other cases, making five in all. Kirikow, how- 
ever, finds that leucocytosis is not constant. 

The heart tends to dilate, and its contractions 
are somewhat feeble, but its rate is not slowed. 

Epistaxis and haemorrhages from the gums 
and in the skin are frequent in the later stages, 
but the copious haematemesis met with in 
common cirrhosis rarely occurs. 

The urine is acid, diminished in quantity and 
high-coloured, but not prone to lithatic deposit 
as in common cirrhosis. Albumin and sugar 
are absent ; owing to the liver-cells being pre- 
served, at any rate for a considerable time, in 
good nutrition, glycosuria cannot be produced 
by giving syrup or sugary food by the mouth. 
(Absence of alimentary glycosuria.) Urea is 
diminished in amount. Bile pigment is prac- 
tically always present in the urine. The toxicity 
of the urine is feeble, and this has been used 
as an argument against the view that hyper- 
trophic biliary cirrhosis is primarily due to a 
general heemic infection. 

Physical Signs. — The liver is much enlarged, 
and smooth, and firm to the touch ; occasionally 
it is slightly irregular from the presence of 
perihepatitic adhesions. It is uniformly in- 
creased in size. Its dulness often extends 
upwards to the fourth rib in the right nipple 
line, and downwards to the umbilicus, or even 
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below that point. The pressure of the enlarged 
organ pushes the costal arch out. On palpa- 
tion there is general but not any localised 
tenderness. There is no enlargement of the 
gall-bladder. The enlargement of the liver is, 
generally speaking, progressive ; it may vary 
from time to time, and late in the disease may 
sometimes diminish in bulk from some degree 
of contraction of the fibrous tissue, probably 
from secondary multilobular cirrhosis. 

The spleen is very considerably enlarged, 
much more so than in common cirrhosis. The 
enlargement is more marked in children in 
accordance with the fact that its capsule is 
more distensible than in adults. A special form 
of hypertrophic biliary cirrhosis has been de- 
scribed by Gilbert and Fournier as the juvenile 
type or cirrhose biliare splenomcgalique. The 
spleen may indeed be not only relatively but 
absolutely heavier than the liver. Ausculta- 
tion over the spleen sometimes reveals a soft 
blowing murmur. 

Three forms of the disease have been de- 
scribed : (i.) the common one, in which both 
organs are much enlarged ; (ii.) a form in 
which the liver is chiefly prominent ; and (iii.) 
the one where the splenic enlargement is espe- 
cially marked. 

The splenic enlargement may precede the 
hepatic, and may occur in some members of a 
family in which others have the fully developed 
disease. Thus in a family recorded by Boinet 
the father and two children had hypertrophic 
biliary cirrhosis, while three other children had 
enlarged spleens. 

There is no enlargement of the subcutaneous 
veins of the abdomen, and ascites is not present 
except in the last stages, and then usually only 
in a slight degree. 

At first and for a considerable time the 
general health is often well preserved. After 
repeated exacerbations the condition advances, 
and as wasting sets in the patient goes down 
hill. 

Death may occur from intercurrent disease, 
from icterus gravis, or gradually in coma. 
Fatal haematemesis is very rare indeed. 

Diagnosis. — In cases of common cirrhosis 
with big livers and intercurrent jaundice the 
diagnosis depends on the jaundice being transi- 
tory and not permanent, on the slight degree 
of splenic enlargement, and on the presence of 
signs of common cirrhosis such as ascites and 
enlargement of the subcutaneous veins of the 
abdomen. It cannot, however, be maintained 
that the two diseases (portal and biliary cir- 
rhosis) are always distinct either anatomically 
or clinically. Sometimes they are combined, 
and not infrequently the diseases overlap in 
the same way as the parenchymatous and 
interstitial forms of nephritis. 

In heemochromatosis, a condition where there 
is widespread pigmentation of the body with 
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secondary cirrhosis of the liver and pancreas, 
the liver is enlarged, and many of the symptoms 
resemble those of hypertrophic biliary cirrhosis. 
The skin, however, though pigmented is not 
jaundiced, and in five-sixths of the cases there 
is glycosuria (bronzed diabetes). 

In cases of obstructive jaundice the liver may 
be enlarged and swollen from retained bile ; but 
this condition differs from hypertrophic biliary 
cirrhosis in the absence of bile from the faeces, 
in the fact that there is no splenic enlargement, 
and often in the presence of an enlarged gall- 
bladder. 

When a gall-stone lies in the common duct 
and gives rise to chronic jaundice, some bile 
often passes by the stone and enters the duo- 
denum, so that the faeces are not necessarily 
pale. The spleen, however, is not enlarged ; 
this and the history of severe attacks of biliary 
colic should differentiate it from hypertrophic 
biliary cirrhosis. 

In prolonged catarrhal jaundice the spleen is 
but slightly enlarged, and bile is absent from 
the faeces. 

In prolonged cases of what appear to be in- 
fectious jaundice the condition is indistinguish- 
able from that of hypertrophic biliary cirrhosis, 
except in the fact that recovery occurs ; in other 
words, the diseases are practically identical in 
nature though not in their results. 

In Weifs disease the clinical course is rapid 
and acute, whereas in hypertrophic biliary 
cirrhosis it is a matter of years, not of days. 

Malaria, which has been regarded by Lan- 
cereaux as the cause of hypertrophic biliary 
cirrhosis, can be eliminated by examination of 
the blood and by the failure of quinine to affect 
the course of the disease. 

Some rather exceptional cases of syphilitic 
disease of the liver, with chronic jaundice and 
very considerable enlargement of the liver and 
spleen, may imitate hypertrophic biliary cir- 
rhosis. Syphilitic lesions elsewhere, albuminuria 
as pointing to lardaceous disease as the cause 
of splenic enlargement, irregularity of the 
surface of the liver from gummata, the presence 
of enlarged veins on the abdomen, and the 
beneficial effects of antisyphilitic treatment, 
point to syphilis. Another point is the absence 
of leucocytosis in syphilis and its presence in 
hypertrophic biliary cirrhosis. 

Treatment. — In the early stages an attempt 
may be made to put the patient in more healthy 
surroundings, and to remove him from the 
conditions, among which the water-supply may 
play a part, that favoured the onset of the 
disease. 

The patient should avoid cold, especially 
damp cold, and should be warmly clad. A 
course at Carlsbad, Vichy, Marienbad, or Kis- 
singen may be tried. 

It is most important that the diet should be 
of a simple character and free from spices or 
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irritating constituents. Milk is the staple, and 
is specially advantageous from its diuretic 
effect on the kidneys ; to this eggs and bread 
and butter, with occasionally fish, may be added. 
Alcohol should be avoided as far as possible. 

Intestinal antiseptics, such as calomel, 
naphthol, salol, and so forth, should be given. 
The first named is said to give good results ; it is 
also useful in preventing constipation and auto- 
intoxication from stagnation of ficcal matter. 

Duration and Prognosis. — Though the 
disease is probably incurable it is often pro- 
longed for many years, jaundice lasting for ten 
or more years. The average duration of symp- 
toms is about five years. The symptoms may 
recede on careful treatment, but alcoholism, 
exposure, or over-work will bring them back. 

In some few recorded cases the disease has 
run a very acute course. 

Clubbing of the fingers, though a rare con- 
dition, is only met with in long-standing cases, 
and is an indication that the course of the 
disease is slow. 

Obstructive Biliary Cirrhosis 

By obstructive biliary cirrhosis is meant a 
fibrosis spreading from the bile ducts around 
the lobules of the liver, and due to obstruction 
of the large bile ducts. Charcot and Gombault, 
who described this condition, supported their 
contention by the results of ligaturing the 
common duct in animals, an experiment that 
Wickham Legg had previously performed in 
this country. In these experiments the ducts 
were found to be dilated, and to be the starting- 
point of fibrosis which surrounded the individual 
lobules and sometimes penetrated into their 
substance ; in the fibrous tissue surrounding 
the hepatic lobules there were numerous new 
bile ducts (pseudo-bile canaliculi) which joined 
on to the liver-cells. These experiments have 
been frequently repeated, and the conclusion to 
be drawn from them is that the cirrhosis ob- 
tained by the earlier workers was due to in- 
fection, and that aseptic ligature of the ducts 
leads to little or no fibrosis, but merely to focal 
necrosis of the liver-cells. The facts observed 
in the human subject are in general agreement 
with the foregoing. When the common bile 
duct is compressed by malignant disease, for 
example in carcinoma of the head of the pan- 
creas, the bile ducts become dilated, and there 
are degenerative and necrotic changes in the 
liver-cells, but practically no fibrosis. On the 
other hand, when a gall-stone is lodged in the 
common bile duct the results are not so con- 
stant ; sometimes the changes are the same as 
in aseptic closure of the common ducts ; but in 
other instances there is qholangitis and pericho- 
langitis, which if the process is chronic results 
in fibrosis around the ducts. The determining 
factor is evidently in great measure the freedom 
from or presence of an ascending infection of 


the ducts. The histological changes thus pro- 
duced are not the same as those of hypertrophic 
biliary cirrhosis (vide p. 447). 

It must, however, be remembered that ob- 
struction of the bile ducts necessarily carries 
with it the absence of bile in the intestines ; 
the latter is a factor that will tend to increase 
fermentation in the alimentary canal, and so 
lead to the production of poisons, which when 
carried to the liver might be expected to set up 
the ordinary portal or multilobular cirrhosis. 
This change would indeed, in all probability, 
more often be met with were it not that the 
liver, being flooded with bile, which has ac- 
quired toxic properties (as shown by the focal 
necrosis of the liver-cells), is incapable of any 
reaction. 

Cases of long-standing gall-stone obstruction 
associated with ordinary portal cirrhosis of the 
liver undoubtedly occur ; but the symptoms are 
chiefly those of biliary obstruction, and not of 
portal vein obstruction. 

Hypertrophic biliary cirrhosis has sometimes 
been found associated with gall-stones, but it is 
quite reasonable to think that the gall-stones 
are secondary to cholangitis, and not the primary 
morbid factor. 

Clinical Features , — When cirrhosis of the 
liver, whether it be pericholangitic or portal, 
occurs in a patient with biliary obstruction, it 
does not give rise to any special signs or symp- 
toms. The features remain those of biliary 
obstruction. 

In some instances a gall-stone may become 
lodged in the common bile duct without any 
history of colic being obtained. In such cases 
the question of diagnosis may be one of con- 
siderable difficulty (vide p. 449). As time pro- 
gresses bile may escape by the side of the stone 
into the duodenum, and the fieces are no longer 
pale ; they then contain bile just as they do in 
hypertrophic biliary cirrhosis. 

In differentiating these two conditions the 
size of the spleen is important ; big in hyper- 
trophic biliary cirrhosis, not enlarged in gall- 
stone obstruction. In hypertrophic biliary 
cirrhosis the liver is greatly increased in size, in 
biliary obstruction it is swollen from retention 
of bile, but in the late stages and when fibrosis 
develops it becomes smaller. 

To sum up : A chronic ascending cholangitis 
leading to pericholangitic fibrosis may be as- 
sociated with and favoured by gall-stone ob- 
struction, but it depends on infection, and not 
on obstruction of the ducts per se. This fibrosis 
is clinically of little importance ; the features of 
the case are those of obstructive jaundice. 

In some instances ordinary portal cirrhosis 
may develop after gall-stone obstruction has 
been established, and is reasonably explained 
as the result of poisons manufactured in the 
intestines and carried to the liver by the portal 
vein. 
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Complete aseptic obstruction of the common 
bile duct leads to dilatation of the intrahepatic 
ducts and to focal necrosis of the liver-cells, 
but not to cirrhosis. The functional activity 
of the liver is thus very gravely interfered 
with, and as a result of this hepatic inadequacy 
cholecmia or biliary toxaemia results, a condition 
which is much more rapidly fatal than cirrhosis. 

Finally, biliary obstruction does not give rise 


to any fixed type, either pathological 

or clinical, 

of cirrhosis. 


Portal Cirrhosis 


Introduction ..... 

. 451 

Etiology ..... 

. 451 

Alcohol ..... 

. 451 

Gastro-intestinal Catarrh . 

. 451 

Micro-Organisms 

. 451 

Sex. Age ..... 

. 452 

Morbid Anatomy .... 

. 452 

Associated Lesions — 


Tuberculosis .... 

. 455 

Renal Disease .... 

. 455 

Course ...... 

. 455 

Signs of* Cirrhosis 

. 456 

Ascites ..... 

. 456 

Symptoms 

. 458 

Hcematemesis .... 

. 458 

Complications .... 

. 459 

Diagnosis 

. 460 

Prognosis 

. 460 

Treatment 

. 460 


Synonyms : Common^ Atrophic^ or Multilobular 
Cirrhosis ; Hobnailed Liver ; Gin or 
Whisky Drinker^ s Liver ; Chronic Inter- 
stitial Hepatitis, 

Introduction. — The term cirrhosis was first 
employed by Laennec (1819), who regarded the 
yellow bile-stained ‘‘hobnails’^ as due to some 
new formation, and therefore termed it cirrhosis 
(Ktppds = yellow). The term atrophic cirrhosis, 
though in common use, is undesirable, inasmuch 
as many of the livers of multilobular cirrhosis 
are by no means small. The adjectives portal, 
multilobular, or common are more suitable. 

Etiology. — The changes of cirrhosis are due 
to the action of poisons or possibly poison- 
producing bodies — micro-organisms — reaching 
the liver. 

These bodies are usually conveyed to the 
liver by the portal vein, but in some instances 
they reach the liver by the hepatic artery. 
Thus in the rare condition ha)mochromatosis, 
where there is widespread infiltration of the 
body with blood pigments set free by haemolysis, 
possibly of microbic origin, the liver and 
pancreas become fibrotic. The hepatic artery 
in these cases shows endarteritis. Again, in 
scarlet fever there may be an acute interstitial 
hepatitis analogous to acute nephritis, and, 
like it, due to a poison reaching the liver from 
the general circulation ; it is possible that traces 


of this lesion may persist and lay the foundation 
of ordinary cirrhosis. The same may be true 
of other specific fevers such as measles. 
Similarly, in the hsemic infections it is not 
improbable that focal necrosis of the liver-cells 
and connective tissue proliferation around these 
areas may, under certain conditions, lead to 
cirrhosis. 

In some instances, however, cirrhosis appears 
to be due to poisons reaching the liver by the 
portal vein. Alcohol has always been considered 
the cause par excellence of hepatic cirrhosis, and 
figures largely in the past history of patients. 
It is not, however, the typical drunkard so 
much as the constant tippler who develops 
cirrhosis. Experimentally alcohol gives rise 
to degeneration and fatty changes in the liver- 
cells and not to cirrhosis, so that it would 
appear that alcoholism only produces cirrhosis 
indirectly by favouring the development of 
the accessory factors. 

It has been suggested that though alcohol 
itself docs not lead to cirrhosis, alcoholic liquors, 
in virtue of other constituents, such as sulphate 
of potash (Lancereaux), with which wines are 
“plastered,’^ amyl alcohol, or fatty acids, have 
this effect. 

A very probable view is that alcoholism gives 
rise on the one hand to gastro-intestinal catarrh, 
and thus to the formation of poisonous bodies, 
which are the active factors in the production 
of cirrhosis, and that, on the other hand, it 
acts as a protoplasmic poison, and reduces the 
resistance of the liver, thus allowing the 
aforesaid poisons to act more vigorously and 
at greater advantage. 

Cirrhosis may undoubtedly occur without 
alcoholism, and recently Hanot and Boix have 
described dyspeptic or “ Budd’s cirrhosis 
probably brought about by fatty acids, such 
as acetic, butyric, valerianic, and lactic, 
manufactured in the alimentary canal as the 
result of fermentation. In this way cirrhosis 
may be set up by spices and other articles of 
stimulating diet. 

In some instances, as Chaufiard has suggested, 
poisons may be manufactured in the spleen and 
be carried to the liver by the portal vein, and 
then set up cirrhosis. Thus in Banti’s disease, 
a severe form of splenic amemia with terminal 
cirrhosis, it is probable that a chronic intoxica- 
tion or infection chiefly affecting the spleen leads 
to this further change in the liver. 

The r61e of micro-organisms in the production 
of cirrhosis, though rendered highly probable by 
the suggestive work of Adami and his pupils, 
is not at present satisfactorily established. It 
would appear probable that, as the result of 
alcoholism, the walls of the intestines may be so 
damaged as to allow of their penetration by 
micro-organisms, which thus reach the liver ; and 
if its resistance is also diminished by the toxic 
effects of alcohol they may multiply, and by 
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their toxins induce cirrhosis. A small diplo> | 
coccus belonging to the colon group has been 
found by Adanii, not only in cirrhotic, but also 
in other and even in normal livers. It was 
suggested that while in health the micro-organ- 
isms are destroyed by the liver ; in pathological 
conditions, where the resistance of the liver is 
reduced, the micro-organisms may become viru- 
lent, and lead to the changes of cirrhosis. 

Syphilis does not give rise to ordinary portal 
cirrhosis. The hepatic lesion of congenital 
syphilis is a diffuse pericellular infiltration, 
which is a curable condition. As pointed out 
elsewhere {vide p. 477), patients who have pre- 
sumably had this lesion may, their liver being 
a place of least resistance, develop ordinary 
multilobular cirrhosis on slight provocation ; 
this may be regarded as a parasyphilitic lesion. 

Malaria is often mentioned as a cause of cir- 
rhosis, but there is reason to believe that the 
two diseases are rather associated together than 
related as cause and effect. Though malaria 
induces changes, necrosis and hyperplasia of the 
liver-cells, which might cause cirrhosis, this is 
not very frequently proved actually to occur in 
practice. 

Incidence. — Males are more often affected 
than females in the proportion of 5^ to 2 ; in 
508 cases of cirrhosis, obtained by adding to- 
gether the statistics of Price, Kelynack, Yeld, 
Fenton^s and my own, 374 were males and 134 
females. It appears, however, that the disease 
is more often latent in men than in women. In 
children also the male sex is more often attacked 
than the female. 

Age. — The average age at which cirrhosis is 
fatal in adults is about forty-eight years ; if the 
examples of cirrhosis in young children are 
included the age would, of course, be lower. A 
large proportion of the cases fatal in children 
occur before six years of age. 

Morbid Anatomy. — The size and weight of 
the liver in portal cirrhosis vary considerably. 
Sometimes the liver is much reduced in size, and 
may weigh under 30 oz. ; in other cases it is as 
much as twice the normal weight. As a rule, 
it is rather heavier than natural. In 114 cases 
at St. George’s Hospital the average weight was 
65 oz., in 100 cases collected by Hawkins the 
average was 52 oz., and in 93 collected by Kely- 
nack 53 oz. It is noteworthy that a cirrhotic 
liver, which looks considerably smaller than a 
normal one, often weighs as much or more, its 
specific gravity being increased. 

Various forms of portal cirrhosis have been 
described, and different causes are assigned for 
the large cirrhotic livers. In some cases the 
increased size is due to fatty change in the liver- 
cells, and it has been assumed, but probably 
incorrectly, that this is especially associated with 
indulgence in malt liquors. When cirrhosis is 
associated with pulmonary tuberculosis the liver 
is often enlarged and fatty. In some instances 


the increase in size is due to compensatory 
hyperplasia of the liver-cells — the hypertrophic 
alcoholic cirrhosis of Hanot and Gilbert — and is 
associated with latency of the symptoms and 
arrest of the disease. In other instances the 
large size is due to the fibrosis having a smaller 
mesh and approaching a monolobular type ; these 
cases may appropriately be described as mixed 
cirrhosis. Generally speaking, the liver is larger 
in young subjects with cirrhosis than in cases 
fatal later in life. The larger cirrhotic livers 
are less knobby than the small cirrhotic livers, 
which especially merit the term “hobnail.” 

The capsule is more opaque than in health, 
but there is very seldom much chronic peri- 
hepatitis. There may be adhesions between the 
surface of the liver and the diaphragm ; when 
present they are scattered rather than extensive, 
and are usually markedly vascular. 

The surface of the organ is irregular ; the 
projections vary in size from a pea to that of a 
pigeon’s egg. When they are small the surface 
somewhat resembles that of a granular kidney, 
and the term “granular liver” is applicable. 
When, as more rarely occurs, the hobnails are 
large, the organ may look as if it was occupied 
by numerous secondary growths, especially when 
the projections show marked fatty change and 
appear white, though it is worthy of note that 
the hobnails are never umbilicated, as is usual 
in secondary carcinoma. When the projections 
are exceptionally large the condition is sometimes 
spoken of as nodular cirrhosis, or cirrhosis with 
multiple adenoma {vide p. 466). The hobnails 
are of a tawny yellow or brown colour, being 
often stained by bile ; the peritoneum over them 
sometimes shows dilated vessels. During life 
the liver looked uniformly red in the laparo- 
tomies in cases of cirrhosis I have seen. The 
capsule, which is not much thickened as a rule, 
is more opaque in the depressions between the 
nodules. 

Usually the liver is uniformly affected, 
especially when it is enlarged and the nodules 
are small, but the change may be irregular, and 
the left lobe is often in a more advanced con- 
dition, and may be very small. It is possible 
that the resistance of the left lobe is less than 
that of the right, for it is not infrequently more 
affected in acute yellow atrophy {q.v,) than the 
right. Sometimes, on the other hand, one of 
the smaller lobes, such as the Spigelian or 
caudate lobe, may be enlarged out of proportion 
to the others, even when the organ as a whole is 
little if at all bigger than normal. 

On section the liver is much tougher than 
normal, and is like a section of conglomerate 
stone being divided up into areas of irregular 
size by grey, slightly gelatinous-looking fibrous 
tissue. This fibrous tissue is continuous with 
the depressed, more opaque areas on the capsule, 
and by its contraction has squeezed into promi- 
nence the more healthy parts of the liver,. 
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which thus form the nodules or hobnails. This 
fibrosis spreads out from the medium-sized portal 
canals, and exerts its constricting influence on 
the branches of the portal vein. The areas of 
liver substance thus enclosed vary in size, usually 
being from to inch in diameter, and enclose 
six to ten lobules, each of which normally 
measures about xV' iV diameter. The 

liver substance is much paler than in health, 
and has a yellowish-brown colour from staining 
with bile. In exceptional cases there may be 
haemorrhage either into the hobnails or into the 
surrounding interstitial tissue ; in the latter 
event, if there is fatty degeneration in the hob- 
nails, the resemblance to new growth may be 
very realistic. In some cases the hobnails soften 
down in the centre. 

Histology . — In the early or more progressive 
stages there is small -cell infiltration in and 
around the portal spaces ; these cells are due 
to hyperplasia of the existing connective tissues 
of Glisson’s capsule ; some leucocytes are also 
present. In a well-marked case there is an 
irregular jnesh- work of fibrous tissue extending 
throughout the liver, and dividing it up into 
variously sized islands of liver tissue. Inas- 
much as a number of lobules are enclosed within 
the same fence of fibrous tissue the term 
multilobular cirrhosis is applied. The number 
of lobules enclosed in different compartments 
differs ; in some parts there are many, in other 
areas a single lobule or half a lobule is separated 
off from the rest. 

The French school considers that the fibrosis 
is not only portal, but also around the sub- 
lobular veins, or bivenous. It is true that the 
pressure of the surrounding fibrous trabeculje 
may obliterate the intralobular veins, and in 
other ways so alter the appearance of the lobule 
that it is difficult to count the number of lobules 
enclosed in the alveoli of the fibrous tissue ; but 
it does not appear, at any rate to me, that there 
is fibrosis around the intralobular veins. At 
the margin of the lobules the fibrous tissue 
can be seen to surround bits of the lobule, and 
thus to shave off groups of cells from the edge 
of the lobule. In some large cirrhotic livers, 
where the mesh-work is still multilobular as a 
whole, there are parts where it is more diffuse 
and approaches the monolobular type ; this con- 
dition of mixed cirrhosis is a transitional stage 
to biliary cirrhosis. The fibrous tissue varies 
according to the age and rate at which the 
process is progressing. Usually there is some 
well-formed fibrous tissue containing younger 
connective tissue and small round cells. The 
interstitial fibro-nuclear tissue contains numerous 
small vessels with thin walls derived from the 
branches of the hepatic artery. Elastic fibres 
are present in the fibrous tissue. 

In addition the fibrous tissue contains columns 
of small cells with deeply-staining nuclei, often 
described as new bile ducts. This appearance is 


seen in many conditions, such as gumma, tubercle, 
lymphadenoma, and acute yellow atrophy, where 
destruction of the liver-cells is occurring. They 
have been regarded in the following various 
lights : as degraded liver-cells reverting to the 
type of bile ducts, as normal bile ducts which 
have become exposed by atrophy and recession 
of the liver-cells, and as a hyperplasia of the 
liver-cells — an attempt to compensate for the 
destruction of liver-cells. The latter seems a 
satisfactory explanation, and this appearance 
may therefore be spoken of as “pseudo-bile 
canaliculi.” 

In some cases of malarial cirrhosis, in the 
liver of hcemochromatosis, and in the rare 
condition of cirrhosis anthracotica, the fibrous 
tissue may contain opaque masses of pigment. 

The normal arrangement of the liver-cells in 
the lobule is lost, probably from the pressure 
exerted by the contracting fibrous tissue. The 
cells show degenerative changes, the atrophy 
and fatty changes are common, while pigmentary 
infiltration may occur. 

Several views have been put forward as to the 
relation of the fibrous tissue formation to the de- 
generative changes in the liver-cells ; it has been 
thought that the fibrous tissue is first formed 
by active proliferation, and that by its sxib- 
sequent contraction, atrophy and degeneration 
of the liver-cells are induced, while conversely 
it has been held that the degeneration of the 
liver-cells is primary and that the fibrosis is only 
apparent, or at best a replacement fibrosis, and 
the process comparable to that in a granular 
arteriosclerotic kidney. Probably the two 
changes are both due to toxic causes and inde- 
pendent of each other at first ; later fibrous 
contraction may increase the atrophy of the 
liver-cells, while in return the products of de- 
generation of the cells may further stimulate 
hyperphisia of the connective tissue elements. 

The large bile ducts and the gall-bladder are 
usually healthy to the naked eye. The walls of 
the gall-bladder are, however, sometimes rather 
thickened and contracted. 

Biliary calculi are not specially frequent in 
cirrhosis ; in 100 cases of fatal cirrhosis 
examined at St. George’s Hospital 12 showed 
calculi cither in the gall-bladder or the small 
ducts, the later being bilirubin-calcium calculi. 

The hepatic artery is usually enlarged inas- 
much as it supplies the added fibrous tissue in 
the organ. In the multilobular cirrhosis of 
heemochromatosis the artery shows endarteritis. 

Portal Vein . — The intrahepatic branches are 
compressed while the trunk is accordingly 
somewhat dilated. Its walls show some 
thickening, and its intima is rather opaque. 
The communications between the radicles of 
the portal vein and the general systemic veins 
are greatly enlarged and increased in extent. 
Thrombosis of the portal vein occasionally 
occurs in cirrhosis. Cirrhosis of the liver, in- 
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deed, is the most frequent associated condition 
of pylethrombosis, but it is not a common 
occurrence. 

Communicatiom between the Portal System 
and the General Systemic Veins. — The anasto- 
moses which normally exist between the radicles 
of the portal vein and the adjacent systemic 
veins become dilated and increased in extent in 
common cirrhosis. The portal circulation is 
thus short-circuited, and the engorgement re- 
lieved by the passage of some of the blood into 
the inferior or superior vena cava without 
traversing the liver. The development of this 
collateral circulation relieves portal congestion, 
and is thought to be compensatory. 

These communications are — 

1. A general anastomosis between the veins 
of the peritoneum and those of the abdominal 
walls, such as the lumbar and renal. These 
anastomoses are especially well marked where 
the duodenum and colon are bound down to the 
abdominal wall and are only partially covered 
by peritoneum. This subperitoneal anastomosis, 
described by Retzius, gives rise to marked in- 
jection of the peritoneum, which is especially 
noticeable during life, as seen in laparotomies 
on cases of cirrhosis. 

2. Those around or in connection with the 
liver. The phrenic and intercostal veins on the 
diaphragm communicate between the layers of 
the coronary ligament with the veins in the 
liver ; this is not of much utility. Dendritic 
venous markings on the skin along the line of 
attachment of the diaphragm occur in conditions 
like emphysema, and have no constant relation 
to cirrhosis. In the falciform ligament the 
parumbilical veins of Sappey put the portal 
vein into communication with tlio veins of the 
anterior abdominal wall. A large vein may 
thus run up in the falciform ligament which 
imitates the anterior epigastric vein of the frog. 
This anastomosis may show itself as a “ caput 
medusae,” or number of dilated veins around the 
umbilicus. This anastomosis must be dis- 
tinguished from the more marked “ caput 
medusae ” which results from obstruction to the 
passage of blood along the inferior vena cava ; 
in the latter the dilated epigastric and mammary 
veins avoid and do not centre around the 
umbilicus. In cases of extensive ascites, both 
collateral circulatory channels may be de- 
veloped. 

An epigastric venous hum, audible with the 
stethoscope, has been referred to the collateral 
circulation in the falciform ligament. 

3. Between the oesophageal veins, discharging 
into the azygos veins and so into the superior 
vena cava on the one hand, and the gastric 
veins on the other hand. These veins may be- 
come varicose (oesophageal piles), and as the 
result of chronic inflammation the mucous 
membrane may become first adherent and then 
ulcerated. Profuse and even fatal heematemesis 


may thus be induced. In 80 per cent of the 
cases of fatal gastro-intestinal haemorrhage these 
oesophageal varices are present. Varicose 
gastric veins, especially around the cardiac 
orifice, are present in a small proportion of 
cases. 

4. Between the superior haemorrhoidal veins, 
tributaries of the inferior mesenteric vein, and 
the middle and inferior haemorrhoidal veins 
which open into the internal iliac veins. Dila- 
tation and varicosity of these veins lead to piles. 
It is probable that cirrhosis is not so important 
a cause of piles as has sometimes been stated, 
and at any rate takes a very subordinate 
position in this respect to constipation. 

This collateral circulation is regarded as 
compensatory ; but it often fails in this object, 
as shown by its presence in fatal cases, while it 
is sometimes absent in cases where latent cir- 
rhosis is found in persons dying from other 
causes. Its good effects have been imitated in 
the recent treatment of cirrhosis by the pro- 
duction of artificial adhesions. If carried to its 
logical conclusion this measure would ^result in 
short-circuiting the portal circulation as in Eck’s 
fistula, or the union of the portal vein with the 
inferior vena cava, an experiment that induces 
a uraemic tendency in dogs. It is probable that 
the good effects of the operation are not due to 
relieving portal congestion alone, but to improve 
nutrition of the liver, promoting hyperplasia of 
its cells. 

The Spleen. — Enlargement of the spleen is 
an important and very frequent feature of cir- 
rhosis ; it is present in 80 per cent of the cases. 
It docs not, however, appear to bo enlarged in 
cases whore cirrhosis, though present, is latent. 
It is enlarged early in the course of the disease, 
and may diminish in size as the result of haemor- 
rhage, severe diarrhoea, or ascites. The enlarge- 
ment does not bear any relation to the size 
of the liver in ordinary cirrhosis, though in 
biliary cirrhosis there is a certain relation 
between the large liver and the spleen. 

The splenic enlargement was formerly thought 
to be mechanical, and due to congestion depend- 
ing on portal obstruction ; that this is not the 
exclusive factor is shown by the following 
facts : — 

(i.) That the enlargement is an early sign 
before evidence of portal obstruction has be- 
come apparent. 

(ii.) That in biliary cirrhosis, where portal 
obstruction is slight or at any rate much less 
marked than in common cirrhosis, the splenic 
enlargement is much more marked. 

(iii.) That the average weight of the spleen 
in 56 cases of morbus cordis, uncomplicated by 
any febrile or toxic process, was 7*3 oz., while 
in 84 cases of cirrhosis the spleen averaged 
12 ’9 oz. (Kelynack). It is true, however, as 
Foxwell has pointed out, the liver acts as a 
kind of buffer in cases of morbus cordis, and 
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the passive congestion of the spleen need, there- 
fore, not be so great as in cirrhosis where the 
obstruction is in the portal circulation. 

On the other hand, passive congestion plays 
some part in the splenic enlargement, for 
haemorrhages may lead to considerable diminu- 
tion in the size of the organ in cirrhosis, and 
thrombosis of the splenic vein may be followed 
by very great splenic enlargement. 

No doubt the important factor in the splenic 
enlargement in cirrhosis is toxic rather than 
purely mechanical. The poisons reaching the 
organ by the splenic artery give rise to an 
inflammatory swelling ; but when there is 
passive congestion superadded the enlargement 
will be accentuated. 

A certain amount of chronic inflammation of 
the capsule, or perisplenitis, is common ; it may 
be localised in the form of corneal or lamellar 
fibromata, or generalised as in chronic peri- 
tonitis. Adhesions to the diaphragm are not 
uncommon. In 131 cases of cirrhosis analysed 
by Yeld there was chronic perisplenitis in 43, 
or 33 per cent. 

Histologically there is proliferation of the 
splenic pulp in the earlier stages of cirrhosis, 
which may bo succeeded later on in the disease 
by fibrosis and atrophy like that seen in experi- 
mental chronic intoxications. 

Feritoneum , — Besides the dilatation of the 
blood-vessels of the peritoneum already referred 
to there is no constant lesion. A certain degree 
of chronic peritonitis is not infrequently seen, 
and secondary infections may give rise to acute 
or tuberculous peritonitis. 

The oesophagus shows dilated and varicose 
veins towards its lower end, which, as already 
pointed out, may rupture and give rise to severe 
or fatal hsemorrhage ; the mucous membrane 
of the oesophagus may be thickened. 

The stomach usually shows chronic gastritis ; 
as evidence of this, pigmentation at the pylorus 
is not uncommon. 

The intestines also show signs of catarrh ; 
when there is chronic peritonitis their length 
may be considerably curtailed. The pancreas 
is larger and heavier than normal, and shows 
a wide -marked fibrosis with fatty and pig- 
mentary degeneration of the gland cells. 

The heart is commonly flabby, occasionally 
dilated, and sometimes shows fatty degenera- 
tion, probably from concomitant alcoholism. 

The lungs are often oedematous ; the occur- 
rence of tubercle will be referred to below. 

Associated Lesions 

Tuberculosis. — The subjects of alcoholic 
cirrhosis are more prone to tuberculous infection 
than non-alcoholic persons dying from other 
diseases. This is probably duo to alcoholism 
and not to cirrhosis. Tuberculosis is most 
often seen in the lungs and peritoneum ; it 
may be obsolete, and only found at the autopsy. 


or it may be acute, and then throws into the 
shade the cirrhosis. Tubercle is found in the 
bodies of about 30 per cent of patients with 
cirrhosis. 

Cirrhosis certainly seems to dispose the peri- 
toneum to tuberculous infection, for its occur- 
rence is comparatively infrequent in adult males 
apart from cirrhosis. Probably chronic venous 
engorgement reduces the resistance of the peri- 
toneum and its lymphatics. 

Kidney Disease. — Adding together the 
statistics of Pitt, Kelynack, Yeld, and those 
of Fenton and myself, 387 cases of cirrhosis 
arc obtained, among which 87 or 22*5 per cent 
showed a granular kidney. The arteriosclerotic 
change in the kidney does not complicate the 
cases of cirrhosis occurring early in adult life. 
Statistics show that the average age of patients 
with both lesions is higher than those dying 
with cirrhosis alone. There does not seem to 
be any special relation between the size of the 
liver and its association with a granular kidney. 
Price found a granular kidney more often asso- 
ciated with a large liver, while PitPs statistics 
as well as my own were exactly opposed to this 
conclusion. As would naturally be expected 
from the greater frequency of arteriosclerosis 
in males, the association of cirrhosis with the 
granular kidney is commoner in men than in 
women. When the two lesions coexist the 
symptoms are chiefly those of renal disease. 

Fatty degeneration of the renal epithelium 
may occur in cases of cirrhosis, while some- 
times the kidneys show the effects of backward 
pressure from cardiac failure. 

The Course of tub Disease 

The disease may be divided into the early or 
pre-ascitic stage and the late or ascitic period. 

In the early stage of cirrhosis the symptoms 
are chiefly those of dyspepsia, often of an alco- 
holic nature, with loss of appetite, sickness, 
and irregularity of the bowels. Symptoms, 
indeed, may be absent, or be largely those of 
alcoholism. 

The pre-ascitic stage begins very vaguely and 
gradually, but its tenor may be roughly broken 
hy the occurrence of haematemesis. This may 
come on after some discomfort and fever, or 
may occur with little or no warning. After it 
the patient is blanched for a time, but soon 
recovers, and usually months or years elapse 
before ascites develops. In some rare instances 
the disease runs a rapid and often febrile course, 
and almost before the patient has recovered 
from the effects of haematomesis ascites begins 
to show itself. 

After haematemesis the cirrhotic process may 
become latent and give rise to no further symp- 
toms, especially if the patient alter his habits 
of life. 

The late or ascitic stage may be preceded by 
gaseous distension of the abdomen, so that its 
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onset is obscured. (Edema of the feet may 
precede the ascites or follow it. 

By the time ascites has developed the patient 
is already pulled down in strength and weight. 
The ascites increases in amount, sometimes 
rapidly, until tapping is required ; in pure 
cirrhosis, without any chronic peritonitis, a 
second tapping may be required, but rarely 
more. The ascites then ceases to accumulate, 
and may indeed disappear, while the patient 
further emaciates, rapidly loses strength, and 
eventually passes into a drowsy, typhoid, or 
comatose condition, which gradually ends in 
death. The mental apathy is often varied by 
delirium of a low type. There may be haemor- 
rhage from hepatic insufficiency not only in the 
skin, but from the stomach or bowel, which 
may be very considerable. 

The patient may linger on in a semi-tjomatose 
condition for some weeks, and then die from an 
acute and terminal infection or from asthenia. 

On the other hand, death may occur before 
the stage of ascites has been reached, from some 
complication or acute infective process. Ex- 
ceptionally, death may occur from hsematemesis 
quite early in the course of the disease. 

Signs of Cirrhosis 
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Facial Aspect. — The face may be bloated 
and show acne rosacea due to dyspepsia, either 
induced by or independent of alcoholism ; the 
area of skin affected is that around the nose 
and on the cheeks, and roughly corresponds 
with that involved in lupus erythematosus, the 
so-called “flush area.” The skin of the face 
elsewhere is muddy and dirty-looking, and often 
presents stigmata or small clusters of dilated 
vessels, which sometimes bleed readily on slight 
provocation, and capillary hiemorrhages. The 
face is drawn and thin, the eyes deeply set, and 
the conjunctiva muddy or slightly icteric. The 
wasting of the temporal muscles is often very 
manifest. These are the appearances usually 
seen in the later and more advanced stages. 

At an earlier period the skin may be uniformly 
pale, sallow, and smooth, and quite free from 
the blemishes seen in advanced stages. 

The lips are usually dry and apt to be 
Assured, the tongue flabby or dry, and the 
gums show a tendency to become spongy 
and, when hepatic insufficiency has become 
established, to bleed. The throat is apt to 
be chronically congested and the breath foul. 

The skin of the body is often dry and harsh, 
with loss of elasticity. Local haemorrhages 


may occur as the result of slight or unnoticed 
traumatism. 

The Liver. — It has been widely assumed that 
the liver is enlarged in the early stages of the 
disease, and that subsequently it becomes smaller 
from shrinking and contraction of the fibrous 
tissue inside it. This sequence of events is 
sometimes noted ; thus the organ a considerable 
time before death has been found to be large, 
while at the post-mortem it has receded behind 
the costal arch. At the same time it is by no 
means certain that alterations in size of the 
organ can be referred solely to the contraction 
of the added connective tissue ; for, in the early 
stage, the enlargement may vary within a com- 
paratively short space of time, thus showing 
that the increase in size is due to engorgement. 

Before ascites has appeared the liver may 
usually be felt below the ribs, sometimes several 
finger-breadths beyond the costal margin in the 
right nipple line, its surface being firm, slightly 
irregular, and often tender. 

In other instances its rough, hobnailed margin 
can just be felt by pushing the fingers under 
the margin of the ribs, while sometimes it 
cannot be felt, and percussion may show that 
it has apparently diminished in size. 

Before the onset of ascites tympanitic dis- 
tension of the abdomen often appears, and, like 
ascites, prevents accurate palpation of the 
liver. 

Venous Hum , — On rare instances a venous 
hum, louder on inspiration, can be caught over 
the epigastrium, and has been thought to be 
due to the presence of dilated vessels in the 
falciform ligament. In some exceptional cases 
a similar venous hum, compared to the uterine 
souffle, has been heard over the spleen. 

The Srleen may sometimes be definitely felt 
to be enlarged and firm ; but though almost 
constantly enlarged as shown by examination 
after death, tympanites or ascites often masks it 
during life. Considerable enlargement may 
precede heematemesis, and its detection may 
therefore be regarded as a danger signal and call 
for free purgation. 

Ascites. — The onset is gradual; when it is 
sudden and rapidly accumulates, it may be due 
to thrombosis of the portal vein. It may come 
on shortly after injury, exposure to cold or 
factors that lower the resistance of the body, 
or after inflammation elsewhere in the body. 
But, as a rule, no definite exciting cause is found. 
It occurs in a large proportion of the cases dying 
from cirrhosis; but taking all cases in which 
cirrhosis of the liver is found on post-mortem 
examination, whether fatal from cirrhosis or 
from some other disease, the proportion is about 
50 per cent. 

Ascites is a late event in the course of cir- 
rhosis, and patients seldom live to be tapped 
more than twice. When paracentesis has to 
be performed frequently in a case regarded as 
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cirrhosis, the condition is either complicated by 
chronic peritonitis or the diagnosis is incorrect. 

The Causation of Ascites, — The obstruction to 
the portal circulation exerted by the cirrhotic 
liver is hardly sufficient to account for the 
ascites, since in experimental ligature of the 
portal vein ascites is not a necessary result. 
Again, it does not occur when presumably the 
pressure in the portal vein is highest, namely, 
at the same time as haSmaternesis and melsena. 
If the peritoneal effusion depended solely on 
mechanical obstruction, it should come on pari 
passu with cicatricial contraction around the 
portal canals in the liver. Further, the rapidity 
with which the fluid is sometimes poured out — 
a pint or more a day — is hardly compatible with 
the view that it is solely due to increased venous 
pressure. It has been suggested that the onset 
of ascites may depend on thrombosis of minute 
branches of the portal vein, or of its compensa- 
tory communications with the general systemic 
veins ; but of this there is no proof. 

The character of the fluid shows that it is not 
an ording^ry acute inflammatory exudation, and 
there is nothing to support the hypothesis that 
the onset of ascites is due to infection. Chronic 
peritonitis would account for the ascites, but 
this lesion is not a necessary accompaniment of 
ascites in cirrhosis. 

An attractive theory is that the ascites is 
toxic and due to the presence of a poison ex- 
erting a lymphagogue action ; this view would 
explain the onset of mdema of the feet })efore 
ascites, but some further factor is re([uired to 
explain the predominance of ascites over oedema 
elsewhere in the body. Probably this is to be 
found in portal congestion ; it is easy to under- 
stand that stagnation of venous blood in the 
portal area would diminish the resistance of the 
endothelial cells of the peritoneum, and thus 
render them more susceptible to the action of a 
lymphagogue, while the large amount of blood 
at hand would further assist. 

Ascitic fluid is usually slightly yellow in 
colour and clear ; in rare instances it may bo 
chylous, chyliform, or ha3morrhagic. Admixture 
with blood seems to be traumatic, and due 
either to damage done by a previous tapping, 
or to rupture of small vessels either in the 
peritoneum or in vascular adhesions. When 
peritonitis is present, the fluid becomes turbid 
from the presence of pus cells. 

The specific gravity is 1008-1015 ; the fluid 
is alkaline, and contains O’ 2-0 *4 per cent of 
albumin and occasionally traces of sugar, urea, 
and urobilin. Bacteriological examination of 
ascitic fluid has in three cases shown the presence 
of Adami’s diplococcoid form of the colon bacillus 
(M. Abbott). 

Ascites pushes the diaphragm up, often dis- 
placing the heart and leading to collapse of the 
bases of the lungs, especially on the right side. 
For the physical signs and diagnosis of ascites 


due to different causes the reader is referred to 
special article on “ Ascites,” vol. i. 

TAe skin of the abdomen shows dilated subcu- 
taneous veins which, when much in evidence, are 
spoken of as caput medusce. The collateral 
circulation between the veins of the abdominal 
wall and the parumbilical veins in the falciform 
ligament, centring around the umbilicus, is 
characteristic of portal obstruction, and must 
be distinguished from the dilated superficial 
epigastric veins, and the mammary and long 
thoracic veins, which carry on the circulation 
when the flow through the inferior vena cava is 
interfered with, and avoid the umbilicus. 

In cirrhosis, with ascites, the intra-abdominal 
pressure may so compress the inferior vena cava 
that the collateral circulation through the epi- 
gastric and mammary veins becomes evident, 
in addition to that due to portal obstruction. 

The abdomen becomes pendulous and flaccid 
from degeneration and atony of the muscles in 
its parietes, and when the ascites is extreme the 
umbilicus may become everted and even burst. 
After tapping, the skin shows lincie albicantes. 

Circulatory System, — The pulse is normal in 
rate, but the tension is low. 

An apical systolic murmur is frequently 
present, due to dilatation rather than to valvular 
disease. Acute dilatation due to alcoholic ex- 
cess may so alter the aspect of the case that 
cirrhosis is only revealed at the autopsy. 

When there is ascites the heart may be 
considerably disj)laced upwards, and the apex 
beat may be in the 3rd interspace. This dis- 
placement tends to produce a slight kink in the 
pulmonary artery, and thus accounts for a 
systolic murmur over the artery which may 
disappear after paracentesis abdominis. 

The Blood. — There is no leucocytosis, and 
as a rule no special anremia. In the late stages 
the blood becomes toxic, as shown by hfernor- 
rhages into the skin and elsewhere, and by 
oedema of the feet. 

Urine. — The urine is diminished in amount, 
of high specific gravity, high-coloured, reddish- 
orange in appearance, and deposits a copious 
sediment of lithates. It is highly acid in 
reaction, and the amount of uric acid is in- 
creased. The amount of urea is diminished, 
while the ammonia is increased. 

The amount of urobilin is increased, while 
occasionally uroluematoporphyrin and indican 
have been met with. Bile pigment is only 
present when there is definite jaundice. 

If the liver be regarded as an important 
factor in preventing sugar passing into the 
circulation, it would be natural to expect to 
find glycosuria in cirrhosis. But, as a matter 
of fact, though it is sometimes reported, 
alimentary glycosuria is rare in cirrhosis, and 
considerable doubt exists as to the value of 
alimentary glycosuria as a reliable sign of 
hepatic insufficiency. If the view be taken 
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that the liver is a sugar-producing organ, the 
comparative rarity of glycosuria in cirrhosis, 
and its absence where the liver is undergoing 
extensive disorganisation, as in acute yellow 
atrophy, can be understood. In hsemochro- 
matosis the liver becomes cirrhotic, and diabetes 
mellitus is present in the great majority of 
the recorded cases (diahhte bronze)^ but it is 
due not to the hepatic change, but to a con- 
comitant and extensive fibrosis of the pancreas. 

Albuminuria is not present, as a rule ; it may 
be due to organic disease of the kidneys, such 
as granular or lardaceous change. In some 
instances it appears to be due to changes in 
the renal cells set up by toxjemia, and in such 
cases albumosuria has also been found. In 
some few instances albuminuria may be due 
to chronic renal congestion following dilatation 
of the heart, or possibly to a combination of 
the last two factors. It has been thought 
that albuminuria is more often seen in small 
cirrhotic livers than in larger ones, but no 
dogmatic decision as to this is at present 
justified. 

When acute changes in the liver-cells are 
superadded to cirrhosis, leucin and tyrosin may 
appear in the urine. The urotoxic coefficient 
has been found to be increased. 

OEDEMA of the feet is often referred to the 
intra-abdominal pressure of ascites impeding 
the flow of blood through the inferior vena cava. 
But this mechanical explanation will not, at any 
rate, fit all cases, for oedema of the feet may 
come on before and independently of ascites. 
In such cases the toxic origin of oedema may 
very reasonably be invoked ; it has been sug- 
gested that a poison with a lyinphagogue action 
is produced, and that the oedema is due to this 
factor. In some cases oedema may be cardiac, 
and the result of dilatation of the heart and 
mitral regurgitation. In an alcoholic subject 
the heart may dilate after a debauch. Another 
possible cause for oedema of the legs is alcoholic 
neuritis ; a certain degree of alcoholic neuritis is 
probably commoner in cirrhosis than is generally 
recognised. 

General oedema is very rare in cirrhosis, but 
oedema may creep up on to the abdomen and 
appear on the back. 

Symptoms. — The early symptoms in cirrhosis 
are referable to the alimentary canal, and indi- 
cate gastro-intestinal catarrh. This catarrh is 
partly due to portal obstruction, with resulting 
venous engorgement of the stomach and in- 
testines. There is often, in addition, dyspepsia 
of an alcoholic typo with morning sickness, 
showing that the abuse of stimulants has a 
good deal to do with the symptoms. Chronic 
pharyngitis and laryngitis, with their attendant 
symptoms, are minor but frequent accompani- 
ments of cirrhosis. 

Digestion is slow and assimilation is impeded, 
so that the patients lose flesh and get thin. 


Flatulent dyspepsia is not uncommon, and the 
bowels are irregular ; diarrhoea may alternate 
with constipation. Late in the disease, when 
there is toxaemia, diarrhoea may set in and 
carry the patient off. 

Generally the temperature is not raised ; but 
in cases where the disease advances rapidly 
there may be continued fever, while active 
tuberculosis or other complications produce a 
similar effect. 

IIoBTiiatemesis often comes on without any 
evidence of gastritis ; at other times it is 
immediately preceded by pain, heaviness in 
the abdomen, and malaise. The patient feels 
faint, and shortly afterwards brings up a large 
quantity of blood, often partially clotted. The 
blood is darker in colour than that brought up 
in gastric ulcer, but not so altered as the 

coffee-ground ” vomit of carcinoma of the 
stomach. Usually there is a single large 
hsematemesis, but it may be followed by a 
second. If haematemesis is repeated several 
times at short intervals there is probably a 
bleeding varicose vein at the lower end of the 
oesophagus, or a small abrasion of the mucous 
membrane of the stomach ; these are the cases 
that may prove fatal. In 60 cases of fatal 
gastro-intestinal haemorrhage in cirrhosis, Preble 
found that in no less than a third of the cases 
death took place on the first occasion, and in 
80 per cent of the cases there were varicose 
veins in the oesophagus. 

Ordinarily the ha3matemesis of cirrhosis does 
not give rise to such severe collapse as that of 
gastric ulcer, and is rarely fatal. While there 
may be some general tenderness over the 
stomach due to gastritis, there is no localised 
area where pressure gives rise to severe pain as 
in gastric ulcer. Gastric and duodenal ulcer 
are very rare accompaniments of cirrhosis. 
The bleeding may be due to gastritis, to small 
erosions or abrasions, or to rupture of varicose 
veins in the oesophagus, or, in rare instances, in 
the stomach. It is commonly assumed that 
there is a general and gradual capillary oozing 
of venous blood from the rupture of capillaries 
in the gastric mucosa, but it is probable that 
some inflammatory or destructive change in 
the mucous membrane is necessary to allow 
of this. 

Hsematemesis would be much more frequent 
were it merely the mechanical result of increased 
pressure in the portal circulation. 

A cause of gastritis that is often overlooked 
and may lead to hiematemesis, is bad teeth with 
pyorrhoea alveolaris; the pus teeming with 
micro-organisms is swallowed, and readily gives 
rise to changes in the gastric mucous membrane. 

With hsematemesis there is generally melsena ; 
mela3na may occur without hsematemesis when 
the amount of blood poured out into the 
stomach is not excessive. 

Hsematemesis is usually a comparatively 
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early symptom of cirrhosis, and is often the 
first indication and warning of grave disease 
that the patient receives. But it may occur 
late in the disease, and even prove fatal when 
there is ascites. 

For the diagnosis of ha3matemesis from 
different causes the reader is referred to the 
article “ Heematemesis ” in vol. iv. p. 16. 

The treatment of hajmatemesis is absolute 
rest to the stomach and perfect repose in bed. 
A hypodermic injection of morphia is often 
useful in keeping the patient quiet. 

Feeding should be carried on by the bowel, 
suppositories being given every four hours, and 
five or six injections of 10 ounces of water in 
the twenty-four hours to relieve thirst. After 
three or fours days, if there is no recurrence of 
lisemorrhage, beef-tea and peptonised milk can 
be given by the mouth. On the second or 
third day, if there is no recurrence of hsema- 
temesis, a blue pill and a saline purge should 
be given to remove the blood from the in- 
testines. 

Rectirrence of hsematemesis should be treated 
by return to rectal feeding, and by the ad- 
ministration by the mouth of a drachm of 
Ruspini's styptic (which is largely composed 
of gallic acid) in 1 ounce of water. 

Melaena^ besides being due to gastric 
hsemorrhage, may be due to similar oozing 
from the surface of the mucous membrane of 
the bowel, 

A certain amount of blood may be mixed 
with the fiBces as the result of small heemor- 
rhages, analogous to those seen in the skin, and 
due to hepatic insufficiency. 

Piles are not infrequent in cirrhosis, and may 
give rise to hsemorrhage. 

Epistaxis often occurs in the course of 
cirrhosis ; it may pass backwards and simulate 
haemoptysis. Like the small haemorrhages into 
the skin, epistaxis is due to a toxaemic condi- 
tion of the blood brought about by hepatic 
insufficiency j the poisons produced in the 
alimentary canal not being stopped by the liver, 
pass into the general circulation. 

Oozing from the gums is due to the same 
cause. 

Blood may be hawked from the back of the 
throat and be thought to have come from the 
lungs. Occasionally, bleeding occurs from the 
larynx. Haemoptysis may be due to pulmonary 
tuberculosis, which is a well-recognised com- 
plication of cirrhosis; collapse of the bases of 
the lung, due to compression by ascites or by 
a pleural effusion, may also cause haemoptysis. 

In the early stages of cirrhosis in women 
metrorrhagia is often seen ; later there is 
generally amenorrhoea. 

JauTidice , — An attack of catarrhal jaundice 
may occur during cirrhosis ; but continued or 
deep jaundice is very rare, and the black 
jaundice of malignant disease is never reached. 


A terminal jaundice, due to acute degenerative 
changes in the liver-cells, is sometimes seen. 

A slight degree of icterus is, however, often 
seen, the conjunctivee being tinged with light 
yellow for a time instead of their habitual dirty 
hue. 

Nervous Symptoms , — In the late stages a 
toxsemic condition analogous to urajmia sets 
in, and the patients usually become drowsy, 
apathetic, and comatose ; but sometimes there 
is delirium, which may be so active that there 
is considerable trouble in keeping the patient 
in bed. When drowsy and quiet the patient 
becomes careless, passes his motions under him, 
and it may be difficult to keep the skin of the 
back intact and prevent the onset of bed-sores. 
Cases have been described where children have 
presented symptoms like the juvenile type of 
general paralysis during life, with entire latency 
of advanced cirrhosis of the liver. The 
symptoms due to a toxjemic condition of the 
blood chiefly affect the brain, but slight degrees 
of peripheral neuritis are probably often over- 
looked. 

Complications , — As has already been pointed 
out, pulmonary tuberculosis is often met with 
in the bodies of those dying from cirrhosis ; 
often there are no clinical signs of the tubercle, 
but its presence should be suspected when there 
is fever without any satisfactory cause. Some- 
times the progress of pulmonary tuberculosis is 
so rapid and emphatic that it throws into the 
shade the existence of cirrhosis, which is only 
revealed at the post-mortem. Pulmonary 
tubercle and alcoholic neuritis may bo found 
as concomitant complications in cirrhosis, 
especially in women. Pulmonary tuberculosis 
is less often seen in children with cirrhosis than 
in adults with the disease, probably because 
alcoholism is less frequent in children. 

Right-sided pleurisy frequently complicates 
cirrhosis ; it has been suggested that infection 
may spread through the diaphragm. It should 
be remembered that considerable dulness at the 
base of the right lung may be due to a large 
cirrhotic liver, or to upward displacement of 
the liver by abdominal distension without any 
pleural effusion. In rare instances pleural 
effusions in cirrhosis are hmmorrhagic ; this 
is due to tubercle. 

Tuberculous peritonitis is another complica- 
tion that is especially liable to occur in the 
course of cirrhosis, and it may very easily 
escape detection, the effusion being naturally 
regarded as that due to cirrhosis. 

A number of acute infections may occur, such 
as erysipelas, pericarditis, pneumonia, infective 
endocarditis, and especially peritonitis. 

When an acute infection attacks the liver 
itself icterus gravis results from the acute de- 
generative changes induced in the liver-cells. 

Thrombosis of the portal vein shows itself by 
the rapid development of ascites ; if the clotting 
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extends into the mesenteric branches it may 
give rise to melaena and a paralytic state of 
the bowel imitating intestinal obstruction. 

In some instances cardiac failure occurs, and 
may become so prominent that the existence of 
cirrhosis is obscured or not detected until after 
death. Occasionally sudden death results from 
this cause. 

Diagnosis. — In the pre-ascitic stage, before 
hsematemesis has occurred, cirrhosis may be 
suspected from enlargement and tenderness of 
the liver, and enlargement of the spleen, in an 
alcoholic subject, with dyspepsia. 

When hsematemesis has occurred it must be 
differentiated from gastric ulcer, and especially 
from that extensive and somewhat latent form 
of ulcer met with in men between forty and 
fifty years, and often associated with arterio- 
sclerosis. Though it is easy to recognise a 
gastric ulcer in a young woman with all the 
classical symptoms and signs, it may be very 
difficult in men, for extensive ulceration may 
exist without much tenderness. These patients 
are more ansemic than in cirrhosis, and com- 
plain more of pain, while the spleen is not 
enlarged. 

In malignant disease of the stomach the 
tumour may not be felt ; but, in that case, 
there are likely to be signs of pyloric obstruc- 
tion, and hsematemesis is scanty and like 
“ coffee-grounds.” 

When ascites has supervened, the other con- 
ditions that may equally give rise to this 
must be considered and eliminated (vide article 
“ Ascites ”). The ascites of cirrhosis is peculiar 
in that it seldom requires tapping more than 
twice, while in chronic peritonitis, and most 
other forms of ascites, it may be called for 
again and again. 

In the late stages of cirrhosis, with cachexia 
and emaciation, it may be very difficult to 
eliminate cancer of the liver until the fluid is 
removed by paracentesis. A large knobby liver 
with umbilication of the nodules points to 
malignant disease ; a small liver with splenic 
enlargement, to cirrhosis. 

Syphilitic disease should bo suspected when 
there are signs of syphilis elsewhere in the body, 
and a vigorous course of antisyphilitic remedies 
should be prescribed. But outward signs of 
syphilis may be wanting, and the proof of 
syphilitic disease of the liver may only be found 
in recovery under iodides. 

When the patient first comes under observa- 
tion, with some complication such as cardiac 
failure, phthisis, pleural effusion, and so forth, 
the existence of cirrhosis may not be suspected 
^.t first. 

\Prognosis. — The prognosis of cirrhosis is 
extremely bad at a late period of the disease, 
and when emaciation and ascites have developed, 
the ptii^tient’s days are, as a rule, numbered. 

Cased of undoubted cirrhosis, in which tap- 


ping has been followed by improvement and 
latency of the disease for years, have, it is true, 
been met with. If the patient’s general con- 
dition and nutrition remain good, ascites is 
more likely to be recovered from than in the 
ordinary run of cases, where the patient is 
cachectic by the time ascites has appeared. 
The prognosis is very much better in the early 
stages of the disease, and a patient who has 
suffered from luematemesis may, by strict obedi- 
ence to medical treatment and directions, escape 
from any further symptoms. On the other 
hand, the terminal symptoms of cirrhosis, such 
as ascites, oedema of the legs, and toxaemia, may 
come on suddenly, and sometimes without any 
very apparent cause. 

The latency of symptoms depends on com- 
pensatory mechanisms : (1) the collateral cir- 
culation; and (2), probably most important, 
hyperplasia of the liver-cells. 

When this compensatory hyperplasia has 
occurred the liver becomes larger, while the 
spleen becomes smaller. There is, however, the 
danger that the areas of hyperplastic liver-cells 
may undergo degeneration, or become 'invaded 
by fibrosis, and, by sharing in the cirrhosis, 
lead to a recrudescence of the symptoms. 

The prognosis depends in great part on the 
patient’s method and conduct of life, and is, of 
course, made worse by any complication, such 
as phthisis or renal disease, diseases which may 
kill the patient without any marked hepatic 
symptoms. The activity of the kidneys, or 
renal permeability, is an important element in 
the prognosis. As long as the kidneys carry off 
the toxic bodies that the cirrhotic liver allows 
to pass into the general circulation, the patient 
is in a fairly satisfactory state; but failure of 
the renal excretion entails hepatic toxaemia, 
which is analogous to urinary toxa3mia. 

Treatment. — The fibrotic condition of the 
liver cannot be removed by the administration 
of drugs, such as iodides or chloride of am- 
monium. Although the disease cannot be 
cured, it may become latent. The objects of 
treatment, therefore, should be (1) to allow the 
development of the compensatory mechanisms 
which enable the disease to become latent ; and 
(2) symptomatic. 

In the first place, any factors that lead to or 
favour cirrhosis must be removed. Alcohol 
must be cut off entirely ; on the patient’s power 
of will to become a total abstainer his future 
will largely depend. Medicines, if necessary, 
should not contain tinctures, alcoholic extracts, 
or be flavoured with spirituous compounds. If 
the patient’s condition absolutely demands alco- 
hol, it should be taken largely diluted after 
meals. 

The diet should be restricted to milk, of which 
three or four pints should be taken daily; it 
may be mixed with Vichy, Apollinaris, Vais, or 
soda water. When improvement occurs, fish 



LIVER, DISEASES OF 


461 


diet may be taken. Abstinence from spicy, 
rich, and irritating food is most important, as 
fermentation and absorption of toxic products 
are thus minimised. Milk fulfils these essentials, 
and is, moreover, a good diuretic. Fatty and 
sugary foods have the disadvantage that they 
may lead to dyspepsia and the production of 
fatty acids. 

Meat and much proteid food, tea and coffee, 
are also harmful. • 

Intestinal catarrh and fermentation should be 
prevented ; although antiseptics, such as sali- 
cylate of bismuth, salol, /j-naphthol, may be 
employed with this object, it is probably better 
to use a simple saline, such as magnesium or 
sodium sulphate with small doses of calomel, 
scammony, or euonymin. Water should be 
taken freely, so as to stimulate diuresis and 
excretion of toxic products. 

Plenty of fresh air, and, unless there is ascites 
or some other deterring element, moderate 
exercise should be recommended, so as to im- 
prove the general health and resistance. A 
course at Carlsbad, Vichy, or Marienbad may be 
taken wfth benefit. 

Drugs . — Iodide of potassium is usually given, 
and, no doubt, does good in syphilitic disease of 
the liver simulating cirrhosis. Many writers 
believe it does good in genuine cirrhosis. It is 
better to give the less depressing iodide of 
sodium. Chloride of ammonium is an hepatic 
stimulant and may be given a trial, but it is 
not more successful than iodides. 

Arsenic should be avoided. There is no drug 
that has the power of stimulating the compen- 
satory hyperplasia of the liver-cells. 

Symptomatic treatment is necessary in ha 3 ma- 
temesis (vide p. 458), ascites, and in the terminal 
toxaemia. 

Ascites . — When ascites gives rise to any em- 
barrassment of respiration, to collapse of the 
bases of the lungs, or to haemoptysis, the ab- 
domen should at once be tapped. Formerly 
tapping was postponed as long as possible, 
because peritoneal infection was sometimes thus 
set up ; but with strict antiseptic precautions 
this objection no longer holds, and paracentesis 
should be done, since the mechanical or pressure 
effects of ascites are harmful. The trocar should 
be a small one of Southey’s pattern ; the large 
trocars formerly employed removed the fluid 
very rapidly, and thus sometimes produced 
collapse. The trocar is usually introduced in 
the linea alba between the umbilicus and the 
pubes in a dull area ; care should be taken to 
avoid puncturing a distended urinary bladder. 
It has been suggested that the trocar should be 
introduced to the left of the middle line, so as 
to avoid wounding the caecum or liver, but this 
is hardly necessary. The fluid should be allowed 
to drain away through an india-rubber tube for 
twelve to eighteen hours. During this opera- 
tion a bandage or binder should be applied 


to the abdomen and tightened from time to 
time ; it should be kept on for some days 
after paracentesis. Continuous drainage has 
been tried, but is not successful, and may be 
dangerous. 

When the ascites is comparatively small, it is 
worth while trying to remove it by purgatives 
and diuretics. It is probable, however, that 
they largely do good by removing toxic bodies 
from the organism, which are the cause of the 
ascites. 

Saline purges, such as magnesium sulphate 
or jalap powder, have been commonly em])loyod. 
Strong purgatives are not without the danger 
that they may set up or increase intestinal 
catarrh and exhaust the patient’s strength, and 
so do more harm than good. Calomel in to 
grain doses, euonymin, and scammony may be 
tried. 

Diuretics . — Copaiba is often successful, but 
has the disadvantage that it may set up gastric 
disturbance. A pill containing mercury, squills, 
and digitalis is a good preparation and may be 
safely employed. Digitalis, caffeine, bitartrate 
and acetate of potash, and spirits of juniper 
have been recommended, but, with the exception 
of the first, are of rather doubtful benefit. 
Recently urea, extract of liver substance, and 
asparagus have been said to have had some 
success. Personally I have found urea very 
disappointing. 

The diuretic action of milk has already been 
pointed out. No attempt to restrict the amount 
of fluid taken should be made. 

At the same time that moderate purgation 
and diuresis is being induced, iodide of potas- 
sium should be persisted in on the chance of 
the disease being in reality syphilitic. 

The surgical treatment of ascites has recently 
been introduced by Morison and Drummond ; 
the abdomen is opened, and artificial peritoneal 
adhesions set up by rubbing the opposed 
surfaces of peritoneum, and fixing the omentum 
to the parietal peritoneum. The avowed object 
was to increase the collateral circulation between 
the portal and the general systemic veins {vide 
p. 454), but it may act by increasing the 
nutrition of the liver-cells, and allowing them 
to undergo compensatory hyperplasia. The 
operation is on its trial ; of 15 cases sub- 
mitted to this treatment 5 have been cured, 
while improvement for a time has taken place 
in a few of the remainder. 

When toxa3mia becomes marked, very little 
can be done. The bowels should be kept freely 
open, the kidneys should be stimulated by 
diuretics, and plenty of water should be given 
by the mouth or by enemata. Intravenous 
transfusion is followed by temporary improve- 
ment. 

Hsemorrhages and itching of the skin may be 
combated by calcium chloride, grs. xx. given 
for a few doses. 
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On the Occurrence op the Various Forms 
OP Cirrhosis in Early Lipe 

The various forms of hepatic cirrhosis that 
may be met with in children have been described 
elsewhere, but it may be useful to summarise 
the facts briefly here. 

The pericellular cirrhosis of hereditary 
syphilis and the lesions of tardive hereditary 
syphilis are fully dealt with (p. 476), and it is 
there pointed out that after recovery from 
pericellular cirrhosis the liver is probably left 
with its resistance so diminished that it may 
readily become affected by ordinary portal 
cirrhosis, the resulting change being neither due 
to syphilis nor curable by antisyphilitic treat- 
ment, but disposed to by the influence of 
former syphilis, and therefore parasyphilitic and 
comparable to locomotor ataxia and general 
paralysis of the insane. Some cases of marked 
portal cirrhosis in early life may thus be 
distantly related, though not directly due, to 
syphilis. 

In rickets some slight fibrosis may occur in 
the liver, but it is never marked, probably 
transitory ; it is hardly worth while to speak of 
rickety cirrhosis. 

Both portal and hypertrophic biliary cirrhosis 
are met with in children, and the symptoms 
conform fairly well to those seen in adults. 

In atrophic cirrhosis there is occasionally 
an absence of all hepatic symptoms and the 
presence of marked nervous manifestations, so 
that the existence of cirrhosis is quite un- 
suspected during life. Such cases have been 
recorded by Ormerod and Homcki, but it is 
possible that the cases were juvenile general 
paralytics with a parasyphilitic cirrhosis of the 
liver. 

Pulmonary tuberculosis is, I believe, much 
rarer in portal cirrhosis of children than in 
adults; but, on the other hand, tuberculous 
peritonitis is not an infrequent complication in 
children. 

Hypertrophic biliary cirrhosis, which, under 
ordinary conditions, occurs earlier in life than 
portal cirrhosis, may present special features 
when it occurs in infants. The biliary cirrhosis 
of Brahmin infants around Calcutta, and the 
juvenile type of hypertrophic biliary cirrhosis 
described by Gilbert and Fournier, have already 
been referred to. It is noticeable that some 
cases of hypertrophic biliary cirrhosis in children 
run a very protracted course, and that some- 
times the type changes and eventually presents 
many of the features of portal cirrhosis. 

Marked monolobular cirrhosis accompanies 
congenital obliteration of the bile ducts {vide 
vol. iii. p. 372), but the symptoms are those of 
biliary obstruction. Cases of hepatic pseudo- 
cirrhosis, cardiac cirrhosis, and cardio-tuber- 
culous cirrhosis {vide chronic venous engorgement 
of the liver), are chiefly met with in children. 
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This includes the two conditions of (i.) 
fatty infiltration, and (ii.) fatty degeneration. 
Although this article is only concerned with a 
pathological increase of fat in the liver, it may 
be well to state what is meant by the terms 
fatty infiltration and fatty degeneration. 

Fatty Infiltration or accumulation is an 
exaggeration of the physiological storage of fat 
in the liver-cells ; fat is normally present in 
small amounts in the liver-cells or young 
children, sometimes in healthy persons who 
have died from the effects of accidents, and 
commonly in obesity. Histologically, the cells 
at the periphery of the lobules of the liver are 
first and chiefly affected, and contain globules 
of fat of considerable size ; the protoplasm and 
the nucleus of the cell are mechanically dis- 
placed by the fat, and are not chemically altered 
or degenerated. When the fat is removed the 
cells return to their normal state. 

In Fatty Degeneration the protoplasm of the 
liver-cell degenerates and undergoes a retrograde 
metabolism ; as a result, globules of fat, at first 
of small size, appear scattered throughout the 
cell substance. The nucleus remains in its 
normal position ; after removal of the fat the 
cell appears shrunken, its protoplasm granular, 
and the nucleus fragmentary. Fatty degenera- 
tion may occur in any part of the hepatic 
lobule, and may begin first in the central zone. 

These two conditions run into each other, 
and in practice it is in many cases difficult to 
draw a hard and fast line between fatty infiltra- 
tion and fatty degeneration. It is therefore 
better to speak of pathological fatty change in 
the liver. 

Causation. — Pathological fatty change in 
the liver is met with in a number of conditions. 

(1) Poisons. — Alcohol. Fatty change is very 
definitely related to alcoholic excess, and experi- 
ments show that alcohol may be regarded as 
a protoplasmic poison. Phosphorus, arsenic, 
antimony, iodoform, the mineral acids, oxalic, 
tartaric, and other acids, lead to marked fatty 
change. 

Phloridzin gives rise to fatty change, which 
like that due to phosphorus has been regarded 
as an infiltration and not a degeneration. 
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(2) In certain intestinal diseases where toxins 
are absorbed from the alimentary canal and pass 
into the portal vein, fatty change in the liver is 
often found ; thus it is frequently seen in gastro- 
enteritis and intestinal affections of children ; 
in these conditions it may be said to be due to 
auto-intoxication. 

(3) It also occurs in hsemic infections and 
intoxications as a further stage of cloudy 
swelling. It is seen in grave anaemias, where 
the deficient blood-supply and want of oxygen 
are, as well as toxic bodies in the blood, factors 
of importance in the production of the fatty 
(degeneration) change. It is also seen in some 
acute infections, in diabetic coma and the status 
cpilepticus (Mott). 

(4) In pulmonary tuberculosis a fatty liver 
is frequently found, and is a striking feature in 
the emaciated bodies of the victims of this 
disease. It is probably due to the action of 
toxins absorbed from the lungs. Peron’s experi- 
ments showed that the intravenous injection of 
sterilised cultures of virulent tubercle bacilli 
lead to extensive fatty change in the liver ; 
Carri^re’s* results directly opposed Peron’s, and 
suggest the possibility that in man the fatty 
change is the result of secondary streptococcal 
infection. It is at any rate unlikely that (i.) 
the fatty liver is due to the cod-liver oil so 
constantly given now, since the condition was 
noticed before its introduction (Wilson Fox) ; 
or (ii.) entirely to a deficient supply of oxygen, 
inasmuch as there is no special degree of fatty 
change in emphysema and allied conditions. 

(5) Deficient blood-supply, as in anaemia, 
lardaceous disease, etc., probably leads to fatty 
degeneration ; but in grave anaemia the presence 
of toxic bodies in the blood must also be con- 
sidered. 

Morbid Anatomy. — The liver is usually 
enlarged, sometimes, as in phosphorus or 
iodoform poisoning, very markedly ; considerable 
fatty change may, however, be present in a liver 
of normal size. The surface is smooth and the 
edges are rounded ; its consistency is usually 
firmer than normal, though sometimes from 
post-mortem changes it is very soft. 

The specific gravity is diminished, and in 
some instances the liver may actually float in 
water. On section the knife becomes greasy, 
while pieces of the liver held in a flame may 
splutter and burn from the large amount of oil 
in the organ. 

The cut surface is anaemic, yellowish-white in 
colour, and may show exaggeration of the 
lobular arrangement, suggesting fine cirrhosis. 
A microscopic examination is sometimes required 
to settle the question whether cirrhosis is present. 
There is often slight apparent fibrosis from 
atrophy of the liver-cells. 

Fatty change frequently complicates other 
lesions of the liver, such as portal cirrhosis, 
nutmeg liver, and lardaceous disease. The his- 


tological changes have already been described 
(p. 462). 

Signs. — In cases where there is general obesity 
the liver may be made out by percussion to be 
enlarged ; but it may be difficult to feel the edge 
distinctly, both because the abdominal walls are 
overloaded with fat, and because during life the 
enlarged fatty liver is soft. 

The skin is greasy, the tension of the pulse 
probably low, and the heart sounds distant or 
feeble. Fat women often have remarkably 
small chests, and in the dead-house the contrast 
between the enormous fatty covering and the 
size of the thorax is striking. 

In cases where a fatty liver is associated 
with definite disease, such as pulmonary tuber- 
culosis, the liver is enlarged and smooth, but is 
less firm than in lardaceous disease or cirrhosis, 
and therefore not so easily felt. 

The spleen is not enlarged. There is no 
ascites or jaundice. 

Addison laid stress on the condition of the 
skin accompanying fatty liver — bloodless, look- 
ing like fine polished ivory, almost semi-trans- 
parent, and exquisitely smooth, like satin. This 
change was earliest seen and best marked on the 
backs of the hands. 

Addison also referred to recurring attacks of 
oedema in cases of fatty liver, especially when 
the patients were alcoholic. Possibly the oedema 
was due to peripheral neuritis or cardiac 
dilatation. 

An excess of glycero-phosphoric acid in the 
urine derived from lecithin, which is present in 
large amounts in fatty livers, has been described 
(Lepine et Eymennet). 

Sy7npto7ns , — The symptoms met with in cases 
of fatty liver are those of the condition or 
disease responsible for the secondary change in 
the liver. No doubt the various functions of 
the liver are not so well performed as they 
would be if the cells were healthy, but there is 
no constant or pre-eminent failure of function. 
If the degeneration is very acute and at the 
same time extensive, the symptoms would ap- 
proach those of acute atrophy, although actually 
the liver is much larger than normal. But the 
condition then ceases to be one of ordinary fatty 
liver. 

The stools are light, and the biliary secretion, 
though it does not cease, is probably deficient. 
Jaundice does not occur in uncomplicated cases, 
and there is no portal obstruction, so that ascites 
does not occur, and there is no enlargement of 
the subcutaneous or retro-peritoneal veins. 

Piles are said to occur, but the diarrhoea that 
was formerly thought to depend on fatty liver 
is probably the cause rather than the effect. 

There is no pain associated with fatty liver. 

Diagnosis . — Fatty liver may possibly be mis- 
taken for — 

(1) Leuksemic infiltration of the liver. — Here 
examination of the blood settles any doubt. 
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(2) Lardaoeous disease. — The liver is much 
firmer than in fatty liver, and there may be 
signs of lardaceous disease of the kidneys 
(albuminuria), splenic enlargement, or diarrhoea. 

(3) A cirrhotic liver, especially for an enlarged 
cirrhotic liver, with latency of the symptoms. — 
When there are no symptoms the diagnosis is 
very difficult, and turns chiefly on the surface 
of the liver. If it is smooth, fatty chatige is 
probable ; while if irregular, cirrhosis is indi- 
cated. In numerous instances fatty change is 
associated with cirrhosis. 

(4) A displaced liver, if movable, is at once 
recognised ; but if displaced by some cause, such 
as a pleural effusion or pneumothorax that is not 
detected, a further mistake is not improbable, 
and it might be regarded as a large fatty liver. 

(5) Enlargement of the liver due to a deep- 
seated hydatid cyst or abscess. Here the liver 
is much more prominent and more easily felt 
and mapped out, while there may be signs of 
pressure or fever. 

Treatment, — The primary cause, such as 
obesity or pulmonary tuberculosis, and not the 
liver, should be treated. 

Lardaceous Liver 

In lardaceous disease the liver is less fre- 
quently affected than the spleen and kidneys. 
Thus combining the statistics of Birch-Hirschfeld, 
Loomis, Dickinson, and Turner, in 645 cases of 
lardaceous disease the spleen was affected in 
486, the kidney in 429, and the liver in 314. 

The liver is uniformly enlarged, smooth, 
and painless ; the edge is firm and regular. 
The enlargement may be very considerable, and 
even reach to the level of the iliac spines. No 
symptoms can be referred to lardaceous affection 
of the liver apart from the general symptoms 
of the disease. 

It has been thought that ascites may be set 
up by lardaceous lymphatic glands in the portal 
fissure ; ascites, however, is rare in uncom- 
plicated lardaceous liver, and when it does 
occur is probably part only of universal oedema. 
Under treatment the hepatic enlargement has 
been known to diminish considerably. 

Lardaceous change may, however, be associ- 
ated with cirrhosis, gummata, syphilitic cica- 
trices, perihepatitis, or abscess. Jaundice, 
ascites, and pain may be due to such condi- 
tions complicating lardaceous disease. 

Lardaceous disease of the liver may be ex- 
pected in a patient with signs of lardaceous 
disease of other organs, such as enlarged spleen, 
albuminuria with a low tension pulse and no 
cardiac hypertrophy, dropsy, anaemia, and diar- 
rhoea, where the liver is smooth and enlarged. 

Signs of past suppuration, of syphilis, or 
chronic phthisis are important in concluding 
that in a given case hepatic enlargement is due 
to the lardaceous change. 

A lardaceous liver must be distinguished from 


other causes of painless and uniform enlarge- 
ment. 

In the absence of anaemia, of some degree of 
wasting, and of the antecedents of the lardaceous 
change — prolonged suppuration and syphilis — 
of evidence of concomitant lardaceous change in 
the kidneys and intestines as shown by albumin- 
uria, oedema, and diarrhoea, the probabilities 
are against the lardaceous change. 

Fatty liver in phthisis may imitate lardaceous 
change in the liver ; but the organ is not so 
firm, and other evidences of lardaceous disease 
are wanting. 

A deep-seated hydatid cyst may push the 
liver forward, and give rise to enlargement 
like that of the lardaceous organ ; but the 
general health is good, no cause for the change 
is forthcoming, and the other symptoms of 
lardaceous disease are absent. 

A large fatty cirrhotic liver will probably be 
tender, or accompanied by pain or definite 
symptoms of cirrhosis, such as hsematemesis. 

In Icukiemia the liver is often considerably 
enlarged, painless, and smooth ; this is more 
frequently seen in the lymphatic than in the 
spleno-medullary form. Examination of the 
blood will at once settle any (question between 
these two diseases. In the rare event of lymph- 
adenoma giving rise to considerable hepatic 
enlargement, evidence of enlargement of the 
lymphatic glands elsewhere in body will prob- 
ably be forthcoming, and the temperature may 
be hectic. 

When lardaceous disease is combined with 
gummata or syphilitic cicatrices, the diagnosis 
from malignant disease may be difficult, and 
depends on the effect of antisyphilitic treat- 
ment, the evidence of syphilis elsewhere, and 
the more chronic course of the disease. 

The treatment of lardaceous liver is that of 
lardaceous disease generally ; when combined 
with syphilis or cirrhosis the lines of treatment 
are those of the complicating disease. 

For the pathology, morbid anatomy, and 
other points the reader is referred to the article 
on “Lardaceous Degeneration,” p. 316. 

Pigmentation of the Liver 
In H/emochromatosis .... 464 

In Anthracosis ..... 465 

Microscopic Pigmentation in Various 

Conditions ..... 465 

Ha<:mochromatosi8. — In the condition de- 
scribed by V. Recklinghausen as hsemochroma- 
tosis there is very extensive destruction of the 
red blood corpuscles and deposit of pigment in 
various parts of the body, especially in the liver, 
pancreas, and skin. It has been suggested by 
Adami that this destruction of the red blood 
corpuscles is due to bacterial infection, and by 
Meunier that there is a toxic factor analogous 
to toluylenediamine at work. The deposit of 
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pigment in the liver and pancreas sets up 
chronic interstitial fibrosis. When the fibrosis 
in the pancreas has reached a certain stage 
diabetes is set up ; the cases of bronzed diabetes 
described by Hanot and ChaufFard, of which 
Anschutz has collected twenty-four examples, 
all in men, are therefore the final result of 
heemochromatosis. 

The liver is usually enlarged, presents the 
naked-eye and microscopic appearances of multi- 
lobular cirrhosis, and is pigmented. The pig- 
ment occupies the liver-cells, which become 
degenerated, the cells in the periphery of the 
lobule are chiefly infiltrated, but the entire 
lobule may be affected. The pigment is also 
found in the fibrous tissue of the organ. The 
pigment is of two kinds — (i.) iron containing 
hmmosiderin ; (ii.) a yellow iron-free pigment, 
termed by v*. Recklinghausen hsemofuscin. 

The hepatic artery shows endarteritis ob- 
literans. 

Anthracosis, Silicosis, etc. — In rare in- 
stances particles of carbon and other foreign 
substances are found in cirrhotic livers. Cases 
have been described in coal and copper miners 
and stone-masons. Particles of silver have also 
been detected in the liver after its medicinal 
administration. 

These conditions are all very rarely seen, and 
have no clinical importance. 

Microscopic Pigmentation of the cells of the' 
liver is seen in a number of conditions : — 

(i.) Pernicious Anaemia. — The colls of the 
peripheral zones of the lobules contain free 
iron. When acted upon with ferro-cyanide of 
potassium and dilute hydrochloric acid, the 
pigment turns of a bluish-green colour. 

(ii.) In some causes of leukaemia a similar 
infiltration of the cells of the peripheral parts of 
the lobules of the liver with free iron is seen. 
I have also seen the same pigmentation in 
lymphadenoma. 

(iii.) In chronic venous congestion the ‘‘ nut- 
meg ” liver shows heemoidin in and around the 
cells surrounding the intralobular vein. This 
deposit of pigment must be distinguished from 
that of pernicious anaemia, from which it differs 
both in its situation and micro-chemical re- 
actions. 

(iv.) In malarial cachexia — a condition ap- 
proaching that of haemochromatosis — the liver- 
cells may become pigmented and atrophied. 
This pigmentary change may be associated with 
cirrhosis. 

(v.) In some cases of cirrhosis and of new 
growth in the liver the cells may show pig- 
mentation without the existence of any general 
deposit of pigment in the body. Possibly this 
may bo due to local chronic venous congestion, 
haemorrhages, or haemolysis. 

(vi.) In biliary obstruction the liver-cells arc 
degenerated, and occupied by granules of bile 
pigment. 
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(vii.) Local pigmentation with blood pigment 
occurs around the scars of old abscesses, 
gummata, and sometimes in the immediate 
neighbourhood of innocent naevi — “ melanotic 
angioma. 

Calcification of the Liver . — This condition is 
of no clinical importance, though pathologically 
interesting. It may be briefly referred to under 
two heads : — 

(1) Primary Calcification. — This is extremely 
rare in man, but it is not infrecjuent in horses 
to find primary calcification of the branches of 
the hepatic artery. It has, however, been seen 
around the hepatic arteries in chronic interstitial 
nephritis (Brill and Lehman), and in a case of 
tuberculous hip disease, where it was thought 
to be due to the deposit of salts absorbed from 
the affected bones (Babes). 

(2) Secondary calcification in gummata, in 
the cicatrices of old abscesses, and in the walls 
of hydatid cysts, is by no means uncommon. 
Calcification also occurs in the walls of chroni- 
cally inflamed gall-bladders. A remarkable case 
of diffuse calcification of the liver, which had 
to be cut with a saw (Targett), was possibly 
secondary to syphilitic change. 

Carrel has recorded a case where laparotomy 
was undertaken with the diagnosis of calcified 
gall - bladder, and a calcified psorospermial 
tumour was found. 

Sometimes hard masses are found embedded 
and encysted in the liver substance. They are 
generally intrahepatic biliary calculi due to 
drying up of the contents of cystic dilatations 
of the bile ducts. 

Liver in Leukaemia or Leucocyth^emia 

The liver is frequently very greatly enlarged 
in cases of leukaemia ; 5 or 6 lbs. is a common 
weight for the organ, but it has been found to 
weigh more than double this. Enlargement of 
the liver chiefly occurs in lymphatic leukaemia, 
the rarer form of the disease. There may 
be very advanced spleno-medullary leuksomia 
without any manifest hepatic enlargement. 

The liver is smooth and uniformly enlarged ; 
the increase in size depends on infiltration of the 
portal spaces with leucocytes ; the infiltration 
can sometimes be easily seen around the larger 
portal spaces with the naked eye. In addition 
the individual lobules become separated from 
each other by crowds of leucocytes, so that the 
lobules are definitely outlined. The leucocytic 
infiltration is not limited to the portal spaces or, 
indeed, to the peripheral parts of the lobules, 
for the capillaries inside the lobules become 
stuffed with leucocytes, and in some cases the 
leucocytic infiltration of the lobules is very 
widespread. The liver-cells, especially in the 
centre of the lobule, show the effects of impaired 
nutrition, and may be fatty or atrophied. At 
the periphery of the lobule the liver-cells are 
sometimes seen to bo infiltrated with free iron, 
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as in pernicious anaemia. Cirrhosis does not 
occur as the result of leukaemia. In some 
instances small white nodules like tubercles are 
seen scattered through the liver; microscopic 
cally they are composed of accumulations of 
leucocytes. 

In the later stages of leukaemia ascites is not 
uncommonly present. It has been suggested 
that this may be due to pressure of leucocytic 
infiltration on the intrahepatic branches of the 
portal vein, or to pressure of enlarged glands in 
the portal fissure on the portal vein; but it 
seems to me more probable that it is due to 
some concomitant chronic peritonitis, and to 
the cardiac debility and altered blood state. 
It is possible that ascites might be in some 
degree determined by thrombosis in the terminal 
branches of the portal vein in the liver. 

The (UagnosiR of leuka3mic infiltration of the 
liver depends on an examination of the blood. 
This should be done in a doubtful case of pain- 
less hepatic enlargement, in order to prevent 
the disease being regarded as lardaceous disease, 
and treated with iodide of potassium. 

Prognosis . — As leuka3mic enlargement of the 
liver is a more constant result of the lymphatic 
form, and as this is more rapidly fatal than the 
spleno-medullary variety, the prognostic value of 
hepatic enlargement in leukicmia is of bad omen. 

The treatment is, of course, that of leukaemia. 

Innocent Tumours 
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Adenoma of the Liver 

This subject is divided into two — (1) true 
adenoma ; (2) so-called multiple adenomata, which 
may be considered as a compensatory hyper- 
plasia of the liver-cells occurring in cirrhosis of 
the liver. 

Tr^ie Adenoma. — An innocent encapsuled 
growth of epithelial cells may occur in the liver, 
but is decidedly rare ; pathologically they are of 
great interest, but clinically they seldom attract 
attention. 

True adenomata may, theoretically, be divided 
according to their structure into — 

(i.) Those composed of liver-cells, or of cells 
derived from the ordinary cells of the hepatic 
parenchyma. 

ii. ) Those derived from the bile ducts. 

iii. ) Those due to the inclusion of adrenal 
“ rests.” 

(i.) An adenomatous tumour composed of 
liver-cells, apart from the multiple growths of 
this kind seen in association with cirrhosis, is 
very rare. Such growths may bo spoken of as 
acinous adenomata in contradistinction to those 
derived from the bile ducts. Mahomed described 


a localised collection of cells surrounded by a 
fibrous capsule embedded in the liver, which 
was “nutmeg”; the tumour did not share in 
this general change. I have seen one similar 
specimen. Hale White refers to an adenoma 
1^ inch in diameter projecting from the sur- 
face of the liver ; the specimen is in the Guy’s 
Hospital Museum. Specimens have also been 
described by Engelhardt and others. 

Possibly these tumours, which are pathological 
curiosities, may be due to some piece of liver 
substance separated during foetal life from the 
main mass of the liver becoming subsequently 
embedded in the organ. Not infrequently small 
projections of liver substance, miniature lobes, 
are seen on the under surface of the liver; if 
these became implanted in the substance of the 
liver, the fippearance of an encapsuled adenoma, 
composed of liver-cells, would be produced. 
Cristiani refers to the existence of multiple 
nodules of hepatic tissue embedded under 
Glisson’s capsule, which have been explained as 
congenital, and due to the inclusion of tiny lobes. 

Multiple areas of hyperplasia of the liver-cells 
or adenomatous formations have been seen in a 
nutmeg liver without any cirrhosis (Jacobi), 

(ii.) An adenomatous tumour derived from the 
bile ducts. A papilloma springing from the 
inside of the extra-hepatic bile ducts would come 
under this heading. 

At present tumours arising from the bile ducts, 
indenting and displacing but not invading the 
surrounding liver substance, concern us ; they 
may be described as tubular adenomata. They 
may be single or multiple. 

Single . — A single adenoma of the bile ducts 
may reach a size sufficient to imitate a tumour 
such as a hydatid or floating kidney. Cases 
have been recorded by Keen, Koenig, and 
Schmidt. Keen removed a cystic adenoma 
thought to be derived from the bile ducts from 
a women aged thirty-one, in 1891 ; as she was 
alive in 1899, the exceptional nature of the 
growth cannot be explained by supposing it to 
bo a carcinoma. Clinically it was thought to 
be a floating kidney. 

Multiple. — In rare cases multiple small 
tumours are met with, imitating the structure 
of bile ducts (v. Hippel). 

It has been thought by some that the condition 
of multiple cystic disease of the liver is really a 
fibro adenoma derived from the bile ducts. 

(iii.) Possibly an included adrenal rest might 
give rise to a tumour that would be best 
described as an adenoma. 

Multiple Adenomata in Cirrhosis 
Synonyms : Cirt'hosis complicated with ade- 
noma.^ Cancer with cirrhosis ; Nodular 
cirrhosis. 

Jlistoiy . — This condition was studied by 
Rokitansky, Kelsch and Kiener, Sabourin, Comil 
and Ranvier, Hanot, and others. 
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Nature of Multiple Adenomata . — Comil and 
Ranvier regarded the development of the adeno- 
matous tumours as a complication of pre-existing 
cirrhosis. Hanot and Gilbert, on the other 
hand, believed the growths to be a special form 
of carcinoma, and in common with Lancereaux 
regarded the fibrosis of the liver as secondary to 
the irritation set up by these growths. Brissaud 
speaks of multiple adenoma as being a kind of 
half-way house between primary carcinoma and 
cirrhosis, while other writers (Sabourin, Engel- 
hardt) regard the production of adenomata as 
due to the same causes that give rise to cir- 
rhosis, but acting on the epithelial instead of on 
the fibrous part of the organ. In dogs, tumours 
due to hyperplasia of the liver-cells, and prob- 
ably set up by infection, are far from rare ; 
a few cases of a similar nature without any 
cirrhosis have been described in man. 

These multiple growths are, I believe, practi- 
cally always part of cirrhosis ; they are exaggera- 
tions of the hobnails seen in ordinary cirrhosis, 
and further represent an attempt at compensa- 
tion on the part of the more healthy liver-cells 
which ha/e undergone multiplication (compen- 
satory hyperplasia), and thus account for the 
increased size of the hobnails. 

It is when these hobnails undergo fatty de- 
generation and necrosis, and appear white on 
section, that they are particularly liable to 
attract attention ; for when this change has 
occurred they do not, unless bile-stained, sug- 
gest cirrhosis, but resemble multiple new 
growths. Fatty change and necrosis of the 
hyperplastic nodules are particularly likely to 
occur when thrombosis of the portal vein is 
superadded to cirrhosis ; hence the frecpiency 
with which portal thrombosis is recorded as 
associated with multiple adenoma, cancer with 
cirrhosis, etc. Thus in 15 cases of so-called 
adenoma of the liver that were analysed by 
Dr. LI. Powell, no less than 9 had thrombosis 
of the portal vein. 

Those who regard the condition as one of 
primary carcinoma of the liver adduce the 
presence of hepatic cells in the portal vein and 
thrombosis as further proof of its malignant 
character. But the presence of hepatic cells in 
the portal vein does not prove that the growth 
is malignant ; for the hobnails being poorly 
nourished, and having by rapid proliferation 
outgrown their hlood-supply, soften down, and 
by discharging into the portal vein or hepatic 
veins may induce thrombosis. 

The proliferation of the liver-cells may be 
due to one of two causes — very possibly to 
each of the causes at difierent stages of the 
disease. 

(i.) The multiplication of the hepatic cells in 
the hobnails may be due to the same poison 
that stirs up the connective tissue of the liver 
to proliferation ; this would be the case espe- 
cially in the early stages of the disease. In 


cases of poisoning by mussels similar nodules 
are produced, evidently directly due to the 
irritation exerted by the poison. 

(ii.) The multiplication of the liver-cells may 
be an attempt at compensation to make good 
the functional activity of the liver as a whole, 
which has been greatly reduced by the destruc- 
tion of hepatic tissue. 

It is a priori very reasonable to believe that 
the hyperplasia of liver-cells might become so 
vigorous as to pass into carcinoma. Probably 
this does occur, and so accounts for cases of 
multiple primary carcinoma of the liver. My 
own belief is that the cases described as multiple 
adenoma are all primarily cirrhosis, and that 
many of the cases of “cancer with cirrhosis’^ 
recorded by the French are not necessarily any- 
thing more than advanced cirrhosis, with hyper- 
plasia of the liver-cells in the hobnails and a 
terminal thrombosis of the portal vein. 

Marhid Aimtornij. — The appearance of the 
liver is very striking, and suggests multiple 
secondary new growths, gummata, or even 
caseous tubercle. The surface of the liver 
shows numerous projecting nodules, which, 
however, are not umbilicated. They are white 
on section, usually dry and friable, but may, 
especially when there is associated venous 
thrombosis present, be softened. The sur- 
rounding liver substance may be deeply con- 
gested, so that the contrast between the 
hobnails and the rest of the liver still further 
suggests secondary malignant disease. The 
liver is usually somewhat enlarged in size, but 
may be smaller than natural. 

The portal vein is frequently thrombosed, 
and microscopic examination of the clot may 
show liver-cells due to the discharge of one of 
the softened hobnails into the vein. Sometimes 
similar thrombosis is seen in the hepatic veins. 

The lymphatic glands in the portal fissure 
are not enlarged. 

Microscopically the liver shows marked cir- 
rhosis, the masses that to the naked eye 
suggested new growth being seen to bo altered 
liver-cells surrounded by a fibrous capsule ; 
the interstitial tissue shows the appearance of 
pseudo-bile canaliculi, advancing cirrhosis, and 
sometimes extra vasated blood. The normal 
trabecular arrangement of the liver-cells is lost ; 
the cells are concentrically arranged, the more 
external layers being often flattened as if from 
pressure. The liver-cells vary somewhat in 
size ; often they are large, occasionally they are 
multinuclear ; the active karyokinesis of the 
nuclei is an important evidence of hyperplasia. 
Fatty degeneration of the cells and haemorrhages 
may be met with, especially when thrombosis 
of the portal is present. 

The symptoms of multiple adenomata are 
those of the disease of which it is only an 
epiphenomenon, viz., common cirrhosis. It is 
found in a high proportion of those cases where, 
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at the autopsy, cirrhosis with thrombosis of the 
portal vein is revealed. 

Angioma 

The liver is more often the site of angiomata 
than any other viscus, but their occurrence is 
not common. Lancereaux, in an extensive ex- 
perience, has seen twenty-five examples. They 
are more frequent in cats’ livers. 

They are usually single, but, like other inno- 
cent tumours, they may be multiple, and other 
organs besides the liver may be involved. 

Though they may be congenital they are more 
often seen in patients of advanced years, and 
are then probably due to a combination of con- 
gestion and atrophy of the liver-cells. In early 
life they have occasionally reached a considerable 
size. 

Angiomata are found immediately finder the 
capsule of the liver, and most often on the 
convexity of the right lobe near the falciform 
ligament. They are of a deep red colour, at 
first sight like htemorrhagic infarcts. After 
death they are collapsed, and somewhat de- 
pressed below the rest of the organ. As a 
rule the angioma fades gradually into the 
surrounding liver substance, but sometimes it 
is encapsuled by fibrous tissue. The surround- 
ing tissue may be stained by blood pigment 
(melanotic angioma). The fibrous trabeculse 
sometimes become much thickened (fibrous 
angioma), and so tend to lead to obliteration 
of the angioma. Thrombosis and organisation 
of the blood-clot in them may occur. It is 
possible that in some instances degenerative 
changes may result in an angioma becoming 
transformed into a serous cyst. Structurally 
they are cavernous angiomata. 

They can be injected from the hepatic artery 
and from the hepatic and portal veins. 

In a few cases an angioma of the liver is 
sufficiently large to give rise to signs of its 
presence. In a table of 75 cases compiled 
by Keen, where resection of the liver for 
various neoplasms had been performed, 4 were 
angiomata. 

No distinctive signs or symptoms can be put 
down to their presence. It has been suggested 
that murmurs or venous hums heard over the 
liver may be due to them, but there is little 
proof in support of this view. 

The only satisfactory treatment for the rare 
cases where there is a definite tumour, is removal 
by the surgeon. 

Lipoma, etc. 

Genuine fatty tumours are not met with in 
the liver, but detached appendices epiploicee 
may become indented on the convexity of the 
liver by the pressure of the diaphragm, and 
appear to be incorporated with the organ. 

Localised areas of extreme fatty change in 
the liver-cells are sometimes seen as the result I 


of vascular disturbances and microbic activity, 
but they have no resemblance to real fatty 
tumours. 

A few instances of myxomatous tumours in 
the liver have been described, but it appears 
probable that they were really myxo-sarcomata 
and not pure mucous tumours. 

Multiple congenital fibromata on the sym- 
pathetic nerves have been observed in the liver. 
The other recorded fibromata in the liver are 
probably either syphilitic, especially the remark- 
ably fibrous formations described in hereditary 
I syphilis by Marchant, or fibro-sarcomata. 

IWatoma . — A unique specimen of a primary 
teratoma of the liver has been recorded by 
Musick. Implantation of a dermoid cyst on 
the surface of the liver, due to rupture of an 
ovarian dermoid, was described by Hulke. 

In 10 cases of malignant abdominal terato- 
mata collected by Montgomery there were 4 
in which secondary growths occurred in the 
liver. This subject, however, belongs rather 
to the section on secondary malignant disease 
of the liver (see p. 481). 

Cysts of the Liver 

Various kinds of cysts are met with in the 
liver. 

(1) Parasitic cysts, hydatids, etc. 

(2) Simple serous cysts, usually single, or 
present in small numbers. In size they are 
generally small ; exceptionally, they are suffi- 
ciently large to be detected clinically. Possibly 
some of these latter are in reality sterile hydatid 
cysts. The walls of these cysts are smooth, and 
are made up of a fibrous capsule lined by epi- 
thelium. In the larger cysts the epithelium 
may be wanting ; in the smaller ones it may 
be columnar, cubical, or flattened ; ciliated 
epithelium has been met with, and has been 
thought to point to their origin from embryonic 
bile ducts (Musick). The cysts often contain 
the remains of dissepiments, showing that two 
or more originally separate cysts have united. 

The cysts are probably due to local obstruc- 
tion and distension of bile ducts ; it is noticeable, 
however, that cysts are very rare in cirrhosis. 

In the early stage bile is probably present, 
but disappears as time advances ; the fluid may 
be clear, straw-coloured, green, or, from hsemor- 
rhage into them, reddish-brown. 

Other possible, but not very probable, origins 
for cysts are changes in the mucous glands of 
the bile ducts, dilatation of lymphatics, or 
degenerative changes in nsevi. 

The fluid is albuminous, and may contain 
blood or epithelial cells,* hsematoidin, bile pig- 
ment, cholesterin, or tyrosin. 

Sometimes a few serous cysts in the liver are 
found to be associated with granular and cystic 
kidneys. Such cases form a transitional step 
to the multilocular cystic disease of the liver 
described below. 
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When, as is very rarely the case, a serous 
cyst is sufficiently large to give rise to clinical 
signs, it is indistinguishable from a hydatid cyst, 
and should be treated in the same way. 

(3) In long-standing biliary obstruction the 
bile ducts in the liver become greatly dilated ; 
at first they contain bile, but after a time they are 
found to be distended with clear mucous fluid. 

(4) Pseudo-Cysts. — By the softening of ade- 
nomatous masses in cirrhosis cystic cavities 
containing degenerated liver-cells may result. 
Pseudo-cysts may also bo produced by degenera- 
tive processes in masses of secondary malignant 
disease. In some instances of softened masses 
of growth the appearances are exactly like those 
of cysts. This has been observed in squamous- 
celled carcinoma and in sarcoma. 

(5) Cystic adenomata of the bile ducts have 
in very rare instances been described {vide 
Adenomata, p. 466). 

(6) In tuberculous disease involving the bile 
ducts cavities formerly spoken of as cysts may 
occur. 

(7) Primary dermoid cysts do not occur in 
the liver;* but from rupture of an ovarian der- 
moid, implantation on the surface of the liver 
has been known to occur (Hulke). 

Multilocular Cystic Disease. — In this disease 
the liver shows multitudes of cysts, and thus 
differs from the serous cysts which are few in 
number or even solitary. 

It is usually met with late in life ; in 26 cases 
collected by Still, 17 were over fifty years of 
age, 4 over seventy, while the youngest adult 
was thirty-nine. A very few cases (3 or 4) 
have been met with in infants or still-born 
children who may be the subject of numerous 
malformations. 

It occurs more often in women than in men, 
according to Still in the proportion of 3 to I ; 
of 28 cases 21 were in females. 

Cystic disease of the liver is always accom- 
panied by a similar and nearly always more 
advanced change in the kidneys. Cystic kid- 
neys, however, are often met with without any 
manifest cystic change in the liver. 

Pathogeny. — The mechanism by which cystic 
disease of the liver is brought about has given 
rise to a good deal of discussion. Space does 
not admit of a resum, e of the subject, but the 
following views may be mentioned : — 

(1) That it is an irritative or inflammatory pro- 
cess leading to pericholangitic fibrosis, and to dila- 
tation and proliferation of the ducts themselves. 

(2) That there is a diffuse new formation — a 
fibro-adenoma of the ducts. 

(3) That vacuolation of the liver-cells occurs 
and, by fusion, forms cysts. 

(4) That the condition is a malformation 
(Still). This view is analogous to Shattock^s 
theory that congenital cystic disease of the 
kidneys is due to persistence and cystic dilata- 
tion of the mesonephrosis, the real kidney 


substance being included in and compressed by 
the foetal persistence. Still believes that the 
cysts are derived from columns of hypoblast 
cells forming part of the original duodenal 
diverticulum, and not from the bile ducts. 

Personally, I regard cystic disease as due to 
an irritative or inflammatory process around the 
bile ducts which gives rise to their dilatation. 

Morbid Anatomy . — The liver may be greatly 
enlarged, though this is by no means always 
the case. The organ is riddled with cysts of 
various sizes up to that of a hen’s egg ; the 
larger ones are probably due to union of 
previously separate ones. The contents of the 
cysts may bo clear or blood-stained, but do not 
contain bile pigment. The larger bile ducts 
and the gall-bladder are normal. In infants the 
cysts may be so small as to be overlooked unless 
a microscopic examination is made ; the liver in 
these instances is not enlarged, but the fibrous 
tissue of the portal spaces is manifestly in- 
creased. 

Microscopically the cystic spaces are lined by 
columnar or cubical epithelium, with an under- 
lying layer of well-formed fibrous tissue. In 
children, branching tubes surrounded by fibrous 
tissue can be well seen spreading out from the 
portal spaces ; in adults the fibrous tissue is 
old. The liver-cells may show an appearance 
suggesting vacuolation. 

Clinically, cystic disease of the liver is usu- 
ally overshadowed by the accompanying renal 
disease, and only discovered at the autopsy. 
The symptoms are those of chronic renal disease 
and arteriosclerosis. In some instances the liver 
may be recognised as enlarged, and has even 
simulated an ovarian cyst. If enlargement of 
the liver be found in a case where the kidneys 
are palpable as cystic tumours, cystic disease is 
highly probable. The renal enlargement is very 
likely to be regarded as hydronephrosis. 

The treatment and prognosis are those of the 
renal disease. 
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Tuberculous disease of the liver is of little 
clinical importance. Inasmuch as it gives rise 
to no characteristic symptoms it cannot be 
diagnosed during life, except in generalised 
tuberculosis, and then only on the grounds 
that the liver is in most instances affected along 
with the rest of the body. 

The infrequency with which tuberculous 
lesions, other than miliary tubercles in the 
course of generalised tuberculosis, arc found in 
the liver might suggest that the liver is specially 
inimical to the growth of the tubercle bacillus. 
It has, however, been shown experimentally by 
Sargent that the bile is not more antagonistic to 
tubercle bacilli than to other micro-organisms. 

The most probable explanation why tubercle 
of the liver is comparatively rare, except as 
part of generalised tuberculosis, is that the 
liver does not lie in the direct lihe of the 
lymphatic vessels carrying lymph and tuber- 
culous infection from the intestines. If it 
were the recipient of the lymphatics of the 
intestines it would probably suffer as frecpiently 
as the mesenteric glands. The lymphatic 
vessels in the portal fissure convey lymph out 
of the liver towards the lymphatic glands at 
the hilum, hence tuberculous infection from 
the intestine would have to extend against the 
lymph stream. This does take place in rare 
instances. 

Hepatic tuberculosis may be divided into — 

(i.) Miliary tuberculosis, part of a general 
heemic infection. 

(ii.) Local tuberculosis 

(a) Involving the bile ducts. 

Ih) Solitary tubercle, not involving the 
bile ducts. 

Miliary Tubercles in Generalised Tuberculosis. 
— In generalised tuberculosis the liver is 
practically always affected, though sometimes 
the miliary tubercles are few and difficult to 
detect. More recent and careful observations 
tend to show that the liver is very frequently 
affected in tuberculous disease of other parts 
of the body; thus it is said that miliary 
tubercles are present in the liver in 50 per cent 
of the fatal cases of phthisis (Zehlen) ; this 
roughly corresponds with the frequency of 
tuberculous ulceration of the intestines in 
phthisis. 

In generalised tuberculosis the bacilli reach 
the liver by the hepatic artery, and give rise 
to a widespread eruption of grey miliary 
tubercles. 

These grey tubercles, which are better seen 
on the surface of the liver than on section of 
the organ, are situated inside the lobules, and 
thus differ from the local tuberculous formations 
found in the portal spaces. 

The liver is rather increased in weight and 
somewhat swollen. There may be some recent 
inflammation of the capsule of the organ due 
to the irritation of miliary tubercles. 


There are no clinical signs or symptoms that 
can be relied upon to indicate the presence of 
miliary tubercles in the liver. Jaundice has 
occasionally been observed to coincide with the 
development of miliary tubercle in the liver in 
the course of phthisis and generalised tuber- 
culosis ; but this is so rare, and miliary 
tuberculosis so common, that it is an interesting 
rather than a valuable observation. The onset 
of jaundice in tuberculosis would certainly 
suggest hepatic infection, but the absence of 
jaundice would not contraindicate its existence. 
When tubercles are present on the capsule 
auscultation may reveal a friction rub. 

Local Tuberculosis. — Under this heading 
come the cases where tuberculosis is more 
chronic, and leads to more advanced changes 
than in miliary tuberculosis. 

A few words may be said about the sources 
of infection. 

The weight of evidence is in favour of the 
view that the bacilli are derived from the 
intestinal tract, and carried to the liver by the 
portal vein. Sargent insists on the occurrence 
of tuberculous pylephlebitis and thrombosis in 
the portal spaces as a prelude to the develop- 
ment of tuberculous foci. 

It has been suggested that tubercle bacilli 
from the duodenum pass up the bile ducts, work 
their way through the mucous membrane of 
the ducts into the portal spaces, and there give 
rise to the formation of caseous tubercles. This 
view, which on the face of it was improbable 
from the absence of motility on the part of the 
tubercle bacilli, has been disproved by Sargent’s 
experiments of injecting tubercle bacilli into the 
bile ducts ; these showed that unless the walls 
of the ducts were previously damaged, as by 
ligature, they did not allow tubercle bacilli to 
pass through them. It is noticeable that the 
extrahepatic ducts are not affected by tubercle 
except in the rarest instances, and that there is 
no condition of ascending or descending tuber- 
culous cholangitis to correspond with tuberculous 
disease of the ureter. 

A tuberculous gland in the hilum of the liver has 
been known to burst into the common bile duct. 

It is doubtful whether tubercle is often con- 
veyed into the liver by means of the lymphatic 
vessels, though tuberculous lymphatic glands in 
the hilum of the liver are, it is true, sometimes 
seen in cases of tuberculous enteritis. 

It is also unlikely that tubercle bacilli pass 
in through the capsule, in cases of tuberculous 
peritonitis, sufficiently far to set up the tuber- 
culous deposits. 

In some cases tubercle bacilli in small quanti- 
ties reach the liver by the hepatic artery — 
just as they are conveyed to bones that later 
become affected with tuberculous osteitis, without 
any accompanying acute generalised tuberculosis 
— and produce a local caseous focus of a chronic 
character in the liver. 
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Tuberculous Cavities in the Liver 

Synonyms : Local Tuberculosis in connection 
with the bile ducts^ Tuberculcms Cholangitis^ 
Tuberculous Pericholangitis. 

This condition is probably not nearly so rare 
as the recorded cases lead one to suppose. The 
tubercle bacilli reach the liver by the portal 
vein, being obtained from the intestines, which 
in most of the cases fdiow tuberculous ulcera- 
tion. Sargent states that the intrahepatic 
branches of the portal vein show tuberculous 
pylephlebitis and thrombosis, and that, at a later 
stage, tubercles develop in the portal spaces. 

The tubercles inside the portal spaces after 
reaching a fair size caseate, soften down, and 
eventually eat their way into the bile duct, into 
which they discharge their caseous contents in 
the same way that a pulmonary vomica opens 
into a bronchus. A local tuberculous cholan- 
gitis is thus secondarily brought about by the 
invasion of the duct from without ; the tuber- 
culous change does not spread to the large 
extrahepatic ducts. The communication be- 
tween the duct and the emptied caseous cavity 
allows bile to enter into and stain its walls. 

The liver is usually somewhat larger than 
natural, and on section shows a number of 
white caseous areas or of bile-stained cavities 
with caseous walls. In the earlier stages, before 
the tubercles have opened into the ducts, the 
tuberculous material is firm, and resembles 
and is therefore sometimes regarded as lymph- 
adenoma ; in the later (excavitation) stage, when 
it has opened into a bile duct, its walls have a 
greenish-yellow colour from bile-staining, and ex- 
ceptionally of a purple colour from haemorrhage. 
In their early stage the tubercles may be J-;J; inch 
in diameter, while the cavities subsequently 
developed are larger, and may measure as much 
as an inch or even two inches across. 

Structurally the masses are enclosed in a 
fibrous capsule representing the fibrous tissue 
of the portal space, and containing caseating 
granulation tissue surrounding a space which 
in its turn can be seen opening into a bile duct ; 
the epithelium of the bile duct is usually well 
preserved except at the point where it has been 
destroyed by the perforation from without. The 
tuberculous process is therefore pericholangitic, 
not cholangitic. 

Symptoms. — Since biliary obstruction to some 
extent must exist, it is remarkable that jaun- 
dice does not appear to occur. In some cases 
attacks of pain resembling in their character 
biliary colic, but without jaundice or bilious 
urine, have been noticed. Ascites does not 
occur, and nothing further is known as to the 
clinical results of this tuberculous lesion of the 
liver. 

Primary Tuberculosis of the Biliary Tract . — 
As stress has been laid on the bile ducts being 
secondarily involved in the tuberculous disease 


of the liver, it ought to be mentioned that 
Lancereaux has described a case of tuberculosis 
of the common bile duct, gall-bladder, and cystic 
duct in a woman aged thirty-two years, which 
he regards as directly due to infection from the 
duodenum. 

Local Tuberculosis not involving the Bile 
Ducts. Solitary Tubercle 

Under the title “solitary tubercle’’ it will 
be convenient to describe caseous tuberculous 
masses embedded in the liver substance without 
any connection with the bile ducts Masses of 
this kind are often met with in the livers of 
animals, but are rare in man. 

The fact that the masses do not open into the 
bile ducts suggests the probability that the 
tubercles have arisen in the substance of the 
liver as the result of bacilla conveyed to the 
liver by the hepatic artery — much in the same 
way as tuberculous foci are started in bone — 
and that the tubercle bacilli are not carried 
to the liver by the portal vein as in tuber- 
culous pericholangitis, where the morbid process 
occupies the portal canals. 

The recorded cases are curiously few. Moore 
in a recent paper only admits five ; and of these 
two cases were of peculiar interest, in that in 
both caseous masses were found in the livers of 
patients dying of carcinoma of the pylorus. In 
both these cases the hepatic lesions resembled 
tubercle microscopically except in the absence 
of tubercle bacilli. It was thought that the 
absence of acid in the gastric juice had favoured 
the absorption of tubercle bacilli through the 
ulcerated surface of the stomach. As no 
tubercle bacilli were found, the possibility arises 
whether the caseous masses may not have been 
due to the activity of the pseudo-tuberculosis 
baccillus described by A. Pfeiffer and by Klein. 
Klein has recently shown that this bacillus, 
obtained from the water of the rivers Thames 
and Lee, produces caseous masses in the liver, 
lungs, and lymphatic glands of animals. It is, 
therefore, possible that some of these solitary 
caseous masses are not tuberculous. 

My own belief is that solitary tuberculous 
masses are not nearly so rare as the recorded 
instances would suggest ; I have seen at least 
two myself. These localised caseous masses of 
tubercle must bo carefully distinguished from 
gummata, and are hardly likely to be imitated 
by actinomycosis. 

Sometimes these solitary masses may soften 
down and form abscesses, and may \hen set up 
localised suppuration in the neighbourhood of 
the liver. In rare instances, as in a case related 
by Dr. T. L. Anderson, where there was a mass 
the size of a tangerine orange in the left lobe of 
the liver, they may be readily felt through the 
abdominal wall. 

The diagnosis of these caseous masses is 
usually impossible ; if these nodules are felt in 
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the liver of a patient with tubercle elsewhere, 
their true nature might be suspected. If they 
softened down and presented as a fluctuating 
swelling, the signs would be indistinguishable 
from those of an ordinary abscess. 

Syphilis of the Liver 

Acquired Syphilis 472 

Hereditary Syphilis . . . .475 

Acquired Syphilis 

Secondary Manifestations. — In the second- 
ary stage of acquired syphilis jaundice is 
occasionally seen at the same time as the 
roseola ; it appears to be duo to the syphilitic 
infection, for it is amenable to mercurial treat- 
ment, and if untreated, does not pass off in the 
way that an accidental or intercurrent catarrhal 
jaundice would do. It is benign, and must be 
distinguished from the jaundice of icterus 
gravis, which sometimes supervenes in the 
secondary stage of syphilis. As to the cause of 
this jaundice there is considerable doubt ; it has 
been variously suggested that it is due to an 
eruption on the mucous membrane of the bile 
ducts corresponding to that of the skin, to 
enlarged glands in the portal fissure, or to a 
generalised toxic disturbance of the liver, which 
may or may not lead to the generalised inter- 
cellular cirrhosis characteristic of the congenital 
form of the disease. 

It is generally believed that diffuse peri- 
cellular cirrhosis is peculiar to congenital 
syphilis, and that it does not occur in the 
acquired disease. This is probably too absolute 
a statement, and its accuracy may well be 
questioned. It is true that it is very seldom 
seen, partly because the liver is less often 
affected in acquired syphilis than in the 
hereditary disease, and partly because oppor- 
tunities for examining the liver during the 
secondary period only occur in rare and 
accidental instances. A diffuse pericellular 
cirrhosis is certainly present in some instances 
of acquired syphilis, even without any gum- 
matous change, and is constantly seen around 
gummata that are not very old. 

To sum up, in the secondary stage the liver 
may be so affected as to give rise to jaundice. 
This is rare ; the jaundice is usually benign, but 
it may be due to acute degenerative changes 
supervening in the cells of a liver already 
affected, and its resistance impaired, by the 
baneful influence of the syphilitic toxin. 
Further, it is probable that a diffuse pericellular 
cirrhosis like that seen in congenital syphilis 
does occur ; but apart from the possibility that 
it may in part be responsible for icterus, no 
clinical symptoms can be correlated with it. 

The Tertiary Manifestations op Syphilis 
IN the Liver. — 1. Lardaceous Disease, — Since 
the advent of antiseptic surgery, prolonged 
suppuration has become so comparatively 


infrequent that syphilis is now responsible for 
a much larger proportion of the cases of 
lardaceous disease. The subject is considered 
elsewhere (vide “ Lardaceous Degeneration ”). 

Here it may, however, be pointed out that 
lardaceous disease may coexist with gummata 
and cicatrices in the liver, and may thus lead 
to increase in size of the organ. Occasionally 
the lardaceous change is limited to an area 
round a gumma, thus suggesting its depend- 
ence on a toxin whose action is concentrated 
in and near the gumma. 

Gumvuita and Cicatrices . — The liver is more 
often affected by these lesions than any other 
abdominal viscus. Their characters are so well 
known that there is rather a tendency to regard 
them as commoner than they actually are. Dr. 
J. L. Allen at my suggestion critically examined 
the post-mortem records of St. Oeorge’s Hospital 
for forty-two years (1857-1898), during which 
period 11,629 autopsies were performed; he 
found 37 cases of undoubted gummata, and 27 
additional cases in which cicatrices were present. 
There is, therefore, a contrast between the fre- 
(piency of hepatic lesions in hereditary* and its 
incidence in accpiired syphilis. 

Dis 2 >osin(j Conditions . — Men are more often 
affected than women. Thus in a collection of 
83 cases, 60 were males, and 23 females (Allen). 
It has been thought that any factor such as 
traumatism, alcoholism, malaria, or a past at- 
tack of jaundice, that would diminish the vital 
resistance of the liver, would render the organ 
more prone to gummatous disease. 

The greater frecpicncy of gummata on the 
anterior surface of the liver, which is more ex- 
posed to blows, the fact that gummata are not 
infrequently found close to the falciform liga- 
ment, where strain from falls must tell, and the 
increased incidence in the male sex, though this 
may be merely due to their being more often 
syphilitic, are points in favour of traumatism 
playing a part in the localisation of tertiary 
syphilitic lesions in the liver. 

It is reasonable to believe that alcohol being 
a protoplasmic poison, syphilitic lesions would 
be commoner in the livers of the drunken than 
in temperate persons suffering from syphilis. 
It is curious, however, to note how seldom 
cirrhosis and gummata are found in the same 
liver. 

Morbid Anatomy . — In its earliest stage the 
future gumma is a mass of syphilitic granulation 
tissue or a syphiloma ; it is of a pink-grey colour, 
and does not show any central necrosis. As a 
result of impaired blood-supply depending on 
syphilitic endarteritis of the vessels, and prob- 
ably also from an increase in the amount of 
the syphilitic toxin, the cells in the centre of 
the syphiloma die and undergo caseation. The 
term gumma or gummy tumour is now ap- 
plicable, the caseous contents when softened 
having some resemblance to gum. In the 
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caseous material, crystals of cholesterin and 
stearic acid and granules of fat may be seen. 
In stained sections the caseous area has a homo- 
geneous appearance, and takes the dye badly or 
not at all. 

Near the caseous material giant cells are 
sometimes seen ; their function is to absorb the 
debris ; they are absent in old gummata, and 
are rarely so well developed or so numerous as 
in tuberculous formations. 

The granulation tissue surrounding the caseous 
debris undergoes organisation, and forms a 
fibrous capsule around it, in which there may 
be found fresh elastic fibres. Spreading out 
from this into the liver tissue are seen small 
cell infiltration (intercellular cirrhosis) and 
bands of fibrous tissue, while the arteries en- 
closed in the capsule of the gumma show pro- 
liferation of the intima and narrowing of their 
lumen (endarteritis obliterans). In the im- 
mediate neighbourhood of the fibrous capsule 
pseudo-bile canaliculi arc often seen, while the 
liver-cells are flattened and pressed out of shape. 
There are thus three zones in a gumma : (1) 
the central caseous material ; (2) the fibrous 
capsule ; (3) the extension of inflammation into 
the surrounding liver tissue. 

In young gummata the fibrous capsule is 
indefinite, and there is extensive infiltration of 
the surrounding tissues, which may spread to 
the capsule of the liver, setting up perihepatitis 
and adhesions, and even infiltrate the diaphragm 
or the abdominal wall. In an old gumma there 
is little intercellular cirrhosis around it, the 
fibrous capsule is thick and is contracting on its 
caseous contents ; these may gradually undergo 
absorption, and a scar is left. When undergo- 
ing absorption as the result of treatment with 
iodides, gummata may soften down ; but this 
may also be due to secondary infection, and 
such a gumma may resemble a chronic abscess 
and even open into a bile duct. 

Calcification of a gumma sometimes occurs, 
either of the caseous centre or of its capsule. 
A remarkable case of diffuse calcification of the 
liver recorded by Targett was probably secondary 
to gummatous infiltration. 

Cicatrices are generally regarded as the re- 
mains of old gummata which have contracted 
up and undergone absorption ; but it is probable 
that they may develop from masses of syphilitic 
granulation tissue without any preliminary ne- 
crosis and caseation. They are seen on the 
surface of the organ, especially on its convexity, 
as white depressions invading the substance of 
the organ for a short distance, being often 
conical in shape and tapering towards the in- 
iierior of the liver. 

Situation and Res\dts. — Gummata are usually 
multiple, though one may bo much bigger than 
the rest; in 86 cases of hepatic gummata col- 
lected by Dr. Allen only 1 1 were single. They 
are much commoner on the anterior surface of 


the liver than elsewhere, and are said, though 
this is not my experience, to be specially apt to 
occur near the falciform ligament. They are 
very rarely seen embedded in the substance of 
the organ away from the surface. They are 
more often met with in the right than in the 
loft lobe. On section they have a dead white 
colour, and sometimes closely resemble secondary 
carcinomatous masses. 

In well-marked cases the liver is much de- 
formed from the contraction that gummata and 
their cicatrices induce, and its surface may be 
depressed and furrowed so as to resemble the 
lobulation of fmtal kidneys. A combination of 
gummata and cicatrices may, indeed, practically 
destroy a part or the whole of a lobe ; usually, 
however, gummata and cicatrices are circum- 
scribed, and the intervening liver tissue is 
healthy, thus contrasting with the diffuse peri- 
cellular cirrhosis of congenital syphilis. They 
often set up local chronic perihepatitis — very 
rarely universal chronic perihepatitis. When 
combined with lardaceous disease a gummatous 
liver is larger than natural ; as a rule, it is about 
the normal size, and where greatly deformed 
may be smaller than natural. 

Sujns and Symptoms. — Gummata and cica- 
trices are frequently latent and give rise to no 
disturbance during life. The factors that 
determine the development of symptoms are : 
(1) their size and extent; (2) their position. 

(1) If a gumma is large it will give rise to 
the signs of a tumour, and, by irritating the 
capsule of the liver, to j)erihepatitis and pain ; 
while the morbid metabolism going on inside 
it may lead to the production and absorption 
of poisons which will lead to constitutional 
symptoms, such as anaemia, asthenia, and 
perhaps fever. 

(2) A cicatrix or small gumma on the con- 
vexity of the liver need give rise to no symptoms, 
but if situated in the portal fissure jaundice and 
ascites may follow. 

There is a great difference between the 
relative importance of a caseous gumma and an 
old cicatrix ; for symptoms due to the pressure 
of an adjacent caseous gumma may be relieved, 
or disappear under the influence of iodide of 
potash, whereas it is highly improbable that 
an old cicatrix will be altered by such treat- 
ment. 

Onset. — A fair proportion of the cases manifest 
themselves within three years of the primary 
infection ; sometimes hepatic manifestations 
occur much earlier and with great rapidity. 
On the other hand, a long interval may occur 
between the infection and the appearance of 
any symptoms ; they may be postponed for 
thirty or forty years, so that, as in tuberculosis, 
it might be said that no man should be regarded 
as cured of syphilis until his autopsy had been 
thoroughly performed. 

The clinical manifestations of the tertiary 
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sjrphilitio lesions of the liver may be present 
themselves under the following aspects : — 

(1) Resembling common cirrhosis and simple 
chronic peritonitis and perihepatitis. 

(2) Presenting the features of lardaceous 
disease, with albuminuria, oedema, and perhaps 
diarrhoea. 

(3) Resembling tumour of the liver or of the 
neighbouring parts. 

(4) Suggesting hepatic abscess. 

(1) If a gumma presses on the portal vein or 
its branches, the symptoms of portal obstruction 
— heematemesis, dilated abdominal veins, ascites, 
asthenia, wasting, etc. — will follow. 

These are the cases that recover under iodide 
of potassium, and probably account for some of 
the reputed cures of common cirrhosis. If the 
gumma is large, absorption may be imperfect, 
and a cicatrix will be left behind which may 
permanently compress the portal vein and bile 
duct in the hilum of the liver and not yield 
to antisyphilitic treatment. These cases then 
closely resemble cirrhosis in the symptoms. 
Jaundice is a rare event in syphilitic disease of 
the liver ; ascites is much more frequent. 

The presence of gummata on the surface of 
the liver sets up local perihepatitis, and thus 
gives rise to discomfort, dragging, and even 
pain in the hepatic region which may radiate up 
to the right shoulder. The perihepatitis is very 
seldom universal ; when this is the case it may 
account for ascites ; ascites may also be due to 
extension of the chronic inflammation to the 
peritoneum, while a rare cause is narrowing and 
stricture of the hepatic veins by gummatous 
infiltration, or the contraction of cicatrices near 
their opening into the inferior vena cava. 

Diagnosis from Cirrhosis, — A history of 
infection and manifest signs of syphilis are 
indications for active antisyphilitic treatment 
that should never be neglected. If it is 
palpable, the syphilitic liver will probably be 
felt to be irregular ; and if enlarged, the increase 
in size is not uniform, or shared in by the left 
lobe as it is in large cirrhosis livers. 

Enlargement of the spleen in the absence of 
lardaceous disease, which itself suggests syphilis, 
points to cirrhosis. An alcoholic history and 
long-continued dyspepsia are also in favour of 
cirrhosis. 

Diagnosis from simple Chronic Peritonitis and 
Perihepatitis. — Cases of syphilitic disease of the 
liver in which ascites recurs will closely resemble 
cases of simple chronic peritonitis, of which 
chronic universal perihepatitis is only a part. 

Chronic and recurrent ascites only occurs in 
a small proportion of the cases of syphilitic 
disease of the liver, while it is constant in cases 
of simple peritonitis and perihepatitis. In order, 
therefore, to regard a case of recurrent ascites 
as due to syphilitic disease of the liver, there 
must be undoubted evidence of syphilis in the 
body, and of enlargement and irregularities on 


the surface of the liver, such as would be pro- 
duced by gummata and not by chronic peri- 
hepatitis. 

Treatment by iodides, if successful in a doubt- 
ful case, would point to syphilis. 

(2) When gummata in the liver are associated 
with widespread lardaceous disease, the albu- 
minuria and oedema of the legs may render the 
aspect of the case that of lardaceous disease, 
and no symptoms may be found suggesting 
gummata in the liver. 

(3) Gummata imitating Hepatic Tumours , — 
When, as they usually are, gummata are 
situated on the anterior surface of the liver, 
the irregularities they give rise to may be 
readily felt through the abdominal wall. The 
elevations of the liver substance due to the 
contraction of cicatrices are also easily palpable. 
These nodules, however, are not umbilicated as 
the secondary carcinomatous nodules are ; but 
no stress can be laid on umbilication, for it 
may be felt over a gumma projecting from 
the surface of the liver. 

When gummata are associated with lardaceous 
change in the same liver the enlargement may 
be very considerable, and the resemblance to 
carcinoma very considerable. The irregularities 
produced by cicatrices in a lardaceous liver have 
a similar resemblance to malignant disease. In 
such cases albuminuria points to lardaceous 
disease, and is therefore in favour of syphilis. 
Jaundice and ascites, especially together, are 
more likely to be met with in malignant disease ; 
other points in favour of growth are rapid 
increase in the size of the liver, marked con- 
stitutional symptoms, and, of course, any 
signs of a growth elsewhere. In a syphilitic 
subject, enlargement and irregularity of the 
liver may be due either to gummatous disease 
or to new growth ; for syphilis, of co\irse, in no 
way protects against malignant disease. The 
vigorous administration of iodides and mercury 
should decide the question, diminution in size 
of the liver settling the diagnosis in favour of 
gumma. 

Difficulty sometimes arises in deciding be- 
tween gummatous infiltration of a lobe of the 
liver and a hydatid cyst covered over by a 
layer of liver substance. The general health 
in hydatid is unaffected unless suppuration has 
occurred, and the liver is smooth, whereas in 
syphilis other signs of the disease and irregu- 
larity of the liver should be present. In any 
doTibtful case iodides should be given at once. 

It can very rarely happen that a gumma 
imitates a distended gall-bladder, but this has 
occurred. 

(4) Occasionally an irregular or hectic tem- 
perature accompanies gummatous change in the 
liver, and might suggest ordinary suppuration, 
malaria, tuberculosis, or even typhoid fever : it 
usually yields to iodides. 

As a result of secondary infection a gumma 
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may soften down, and may present as a fluctu- 
ating swelling either anteriorly or by perforat- 
ing through the intercostal spaces laterally or 
posteriorly. 

Prognosis, — When adequately treated with 
iodides the prognosis of syphilitic disease of the 
liver is much better than in most of the con- 
ditions that have been referred to as sometimes 
resembling it, viz., malignant disease, cirrhosis, 
perihepatitis, and chronic peritonitis. 

Gummata undergo absorption, and the bad 
effects due to their mechanical pressure are 
relieved ; but cicatrices are left behind, and 
if they compress the portal vein or bile ducts 
the symptoms will remain practically unaffected. 
Antisyphilitic treatment does not affect them, 
so it is not fair to assume that the failure of 
iodides proves the condition to be non-syphilitic. 

The prognosis of hepatic enlargement or 
tumour due to syphilis is thus much brighter 
than that of ascites or jaundice thought to 
depend on some other factor. 

Treatment , — Iodides should be given in com- 
bination with mercury. Iodide of potassium 
shoulcf be combined with iodide of sodium, 
and with an ammonium salt such as spiritus 
ammonia) arornaticus, so as to prevent the 
depressing effect of the potash. To begin with, 
a dose containing 10 grains of the combined 
iodides should bo given three times daily, and 
should be increased so that in a fortnight's time 
30 grains are taken for a dose. The medicine 
should be taken shortly before meals ; if taken 
on a full stomach, dyspepsia may result from 
liberation of iodine by the action of the hydro- 
chloric acid of the gastric juice. 

Mercury may be given in the form of hy- 
drargyri c. creta combined with compound 
ipecacuanha powder to prevent diarrhoea. 

In cases where gummata develop rapidly and 
early after infection, the subcutaneous or, better, 
intramuscular injection of soluble mercurial 
salts, such as the benzoate, should be employed. 

The Surgical Treatment of Gummata, — In 
cases where a softened gumma of the liver has 
begun to work its way out through the abdominal 
wall, incision and removal of some of the caseous 
debris has had a good result in diminishing 
septic absorption. In other cases in which ex- 
ploratory laparotomy revealed a hepatic gumma 
partial removal has seemed to accelerate the 
subsequent action of iodides. 

It is not likely to be employed except in the 
event of a gumma simulating an abscess, or 
where the diagnosis has been at fault. 

Hereditary Syphilis 

The changes in the liver that depend on 
hereditary syphilis may conveniently be con- 
sidered under three heads : — 

(i.) The lesions met with in the livers of babies, 
manifesting the other ordinary evidences of 
hereditary syphilis. 


(ii.) Tardive or delayed hereditary syphilis. 

(iii.) Multilobular cirrhosis supervening in 
children, the subjects of hereditary syphilitic 
infection. 

The first of these categories is the most im- 
portant, and refers to the lesions ordinarily 
known as the liver of congenital syphilis. 

The Ordinary Hepatic Manifestations of Con- 
genital Syphilis. — The liver is found to be 
affected in a very large proportion of the fatal 
cases of hereditary syphilis ; this contrasts with 
acquired syphilis, where the liver frequently 
escapes. The frequency with which the liver is 
affected in hereditary syphilis is an argument in 
favour of the view that antenatal infection of 
the foetus is maternal, and that the infection 
passes through the placenta and umbilical vein, 
thus damaging the liver on its way to the foetus. 
If the ovum was primarily infected by a syphil- 
ised spermatozoon the ovum would probably not 
survive ; and further, if it did, the syphilitic 
toxin would reach the liver, as it does in acquired 
infection by the hepatic artery, and should there- 
fore only be affected in the same proportion as 
in acquired syphilis. 

Morbid Anatomy. — The appearances vary 
very considerably. In slight cases the organ 
may show little change except some pallor. In 
other cases its colour may be brown, yellowish, 
or violet, and may in advanced cases look like 
flint. To livers of this type Gubler applied the 
term ^^foie silexJ^ 

The organ is enlarged and heavier than 
normally, weighing y^^h to ^Vth instead of yyth 
of the normal body-weight at birth. Evidence 
of past perihepatitis in adhesions to the dia- 
phragm are sometimes seen, but usually the 
surface is smooth, though there may be irregu- 
larities and projections due to the changes being 
more advanced in certain areas of the liver. 

On section the liver tissue is firm and tough, 
and appears marbled or mottled from the pres- 
ence of pale, whitish-yellow areas, where there 
is increased fibrosis, with congestion around 
them. The lobular markings are obscured or 
lost, and the appearances may suggest lardaceous 
disease or diffuse sarcoma. 

As a rule the changes are diffuse, and thus 
contrast with the circumscribed lesions of tertiary 
acquired syphilis ; but exceptionally the change 
may be so localised as to imitate a tumour. 

On carefully looking at the cut section, small 
millet-seed nodules resembling tiibercules are 
often detected. These are minute syphilomata, 
composed of granulation tissue, and have been 
spoken of as miliary gummata, though the term 
gumma is better reserved for the further stage 
where central necrosis and caseation have super- 
vened. 

In rare instances well-marked gummata, com- 
parable to those met with in acquired syphilis, 
are found in the liver of infants, or even in still- 
born foetuses. 
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Another and a rare appearance is a localised 
fibrosis of part of a lobe ; this may indeed 
imitate a tumour, and cases described as fibroma 
of the liver are probably of this nature. 

Histologically. — The essential change is that 
seen in the secondary stage of syphilis, viz., a 
diffuse small cell infiltration. The individual 
liver-cells are separated from each other by 
young connective tissue, the result of prolifera- 
tion (a) of the pre-existing connective tissue cells 
of the organ ; (h) of the endothelium of the 
capillaries and lymphatics in the lobule of the 
liver. Kupffer’s star-like cells, which are inti- 
mately connected with the endothelial lining of 
the vessel walls, share in this change According 
to the duration and activity of the process there 
may be small round cells, spindle cells, or fairly 
well-formed fibrous tissue. This diffuse fibrosis 
is variously spoken of as a monocellular, uni- 
cellular, intercellular, or pericellular cirrhosis. 
When the process is seen in an early stage the 
small round cells may suggest sarcoma; when 
a number of these cells are collected together a 
syphilitic granuloma or miliary gumma is formed. 

The liver-cells are compressed, shrunken, 
granular, and sometimes undergo necrosis and 
disappear. They do not undergo fatty change. 
When compressed, they may appear in rows like 
the so-called new bile ducts. 

The fibrous tissue of the portal canals is in- 
creased in amount. The hepatic artery is 
normal, and although in exceptional instances 
changes in the branches of the portal vein and 
bile ducts have been described, they are, practi- 
cally speaking, always healthy. 

In different stages of the disease the appear- 
ances vary ; thus pericellular cirrhosis alone, 
combined with miliary syphilomata, with fibrous 
tissue, and even with well-defined gummata, 
may be found. 

The diffuse monocellular cirrhosis is like the 
secondary lesions elsewhere in the body, a 
curable condition if treated by mercury ; but it 
may pass into the tertiary manifestations and 
lead to gummata, cicatrices, diffuse fibrosis, and 
lardaceous disease. 

Clinical Ftainres. — As a rule, symptoms 
pointing to the liver are entirely absent; the 
ordinary signs of congenital syphilis are found, 
with enlargement of the liver and spleen. 

The liver is smooth, firm, and tender; in 
exceptional instances part of it may be so 
prominent as to feel like a tumour. 

Jaundice is rare ; it is like the jaundice 
occasionally seen in the secondary stage of 
acquired syphilis, and may be referred to one of 
the following causes : enlarged glands in the 
portal fissure exerting pressure on the ducts, 
inflammation of the small ducts, and intirm 
changes in the liver-cells and minute bile ducts. 
In some of the cases the jaundice is terminal 
und due to secondary infections falling on the 
liver, a form of icterus gravis. 


Ascites is rarely seen except in still-born 
children. It may be due to peritonitis, which, 
as shown by perihepatic adhesions, may occur 
in this disease. 

The hepatic enlargement corresponds to the 
other manifestations of the disease, and hence 
may be taken as an index of the severity of the 
infection. In some cases the liver may reach 
down as far as the crest of the ilium. In con- 
nection with this it shovJd be borne in mind 
that the liver is not only relatively larger in 
infants than in adults, but that it normally 
projects farther down below the ribs, so that 
slight apparent enlargement of the liver is not 
of any importance. 

Treatment is that of congenital syphilis by 
mercury either by inunction or by the mouth. 
Mercurial ointment should be rubbed into the 
skin of the axilla), groins, etc., with flannel ; a 
different area of skin should be employed from 
day to day. The method of inunction is more 
rapid in its action and less likely to lead to 
salivation than the administration of mercury 
by the mouth. It should bo practised daily for 
three months ; after that it should be dV’opped 
for a week at a time at first, and then for two 
weeks. In the second year of treatment in- 
unction should be practised for one month out 
of every three, and small doses of iodide of 
potassium given ; this should be continued in 
the third year, the iodide being increased ; in 
the fourth year the mercurial treatment should 
be stopped, but the iodide should be continued. 
By these means the development of tertiary 
manifestations should be presented. 

When mercury is given by the mouth it is 
usually administered in the form of hydrargyr. 
c. creta ; to an infant under two months old 
^ grain should be given twice a day, the dose 
being increased to 1 grain after a time. 

Hepatic Lesions of Delayed or Tardive Heredi- 
tary Syphilis. — Here hepatic manifestations 
develop very much later than in the last 
category, often coming on about puberty or 
even in adult life. The lesions are tertiary 
in character, and resemble those seen in the 
acquired form of the disease. What has 
happened is that hepatic lesions characteristic 
of hereditary syphilis (pericellular cirrhosis) 
have persisted, and instead of being cured by 
treatment have passed on into the tertiary 
stage. 

Since the lesions are the same as those of the 
tertiary stage of acquired syphilis, there must 
be some other evidence of the hereditary form, 
such as interstitial keratitis or Hutchinson’s 
teeth, in order to be certain that the case is one 
of delayed hereditary syphilis, otherwise the 
disease might have been acquired in early life 
— for example, from a wet nurse. 

The liver may be greatly deformed from 
contracting cicatrices, and may be divided up 
into numerous lobules; in fact, some of the 
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recorded examples of abnormal lobulation of the 
liver are of this nature. In some cases there 
may be extensive lardaceous disease, giving rise 
to albuminuria, diarrhoea, and enlargement of 
the spleen. The pressure of a gumma or con- 
traction of its cicatrix may involve the portal 
vein, or, more rarely, the bile duct, giving rise 
to ascites and jaundice. 

From cirrhosis of the liver and new growths 
this condition may l^e distinguished by the 
presence of syphilitic lesions in the skin, bones, 
and sense organs, eye, nose, ear; and by the 
effect of antisyphilitic remedies. 

From acquired syphilis it is distinguished by 
the presence of stigmata of the congenital form, 
such as nebula) on the cornea from former inter- 
stitial keratitis, or Hutchinson’s teeth. 

The clinical characters and treatment are the 
same as those of the acquired disease. 

Multilobular Cirrhosis develojnng in the 
Subjects of Hereditary Syphilis. — The diffuse 
pericellular cirrhosis of infants the subjects of 
congenital syphilis is, like the lesions of the 
secondary stage of the acquired disease, a 
curablft; lesion. Microscopic examination of the 
livers of children formerly affected with well- 
marked hereditary syphilis may show no 
disease. On the other hand, every now and 
again the liver of a child who bears undoubted 
stigmata of congenital syphilis in the body is 
found to show ordinary cirrhosis. The arrange- 
ment of the two lesions is so dissimilar that 
pericellular cirrhosis cannot be thought to be 
transformed into multilobular cirrhosis ; it 
would rather tend to diffuse fibrosis or gum- 
matous change. It seems probable that the 
pericellular cirrhosis undergoes absorption, but 
that some vulnerability and diminished resist- 
ance of the liver is left behind. If causes then 
arise that tend to produce ordinary cirrhosis, 
this change will be readily produced. In other 
words, the multilobular cirrhosis is a para- 
syphilitic lesion, and is comparable to general 
paralysis of the insane, in that though not 
syphilitic it is favoured by syphilisation of the 
soil. 

In some instances there is very diffuse cir- 
rhosis, suggesting that multilobular cirrhosis has 
supervened before the pericellular cirrhosis had 
receded, and that some of the fibrous infiltration 
was due to organisation of the pericellular 
formation. 

Occasionally in multilobular cirrhosis occur- 
ring early in life in the subjects of congenital 
syphilis, there is early lardaceous change in the 
organ. 

What proportion of small cirrhotic livers in 
children have a substratum of syphilitic taint, 
it is difficult to say. Statistics of reported 
cases of cirrhosis in children make it clear that 
direct evidence of syphilis is often not forth- 
coming. 

The clinical features of these cases of cirrhosis 


is much the same as those of common (small 
liver) cirrhosis, viz., those of portal obstruction, 
ascites, wasting, etc. 

It may be very difficult to differentiate be- 
tween these cases of cirrhosis in individuals 
with other manifest signs of congenital syphilis 
on the one hand, and cases of tardive hereditary 
syphilis with hepatic lesions and ascites on the 
other hand. In the latter there may be exces- 
sive lardaceous disease, as shown by albuminuria. 
Iodide of potassium and mercury should be tried, 
and improvement will point to hepatic gummata 
and cicatrices due to tardive hereditary syphilis, 
and must then be pushed. 

The prognosis of these cases is very bad. 

The treatment is that of ordinary cirrhosis, 
viz., milk diet, no alcohol or irritating food. 
The prevention of constipation and auto-intoxi- 
cation by intestinal antiseptics such as calomel, 
salicylate of soda, /:J-naphthol, is important. 

Iodide of potassium should be given con- 
stantly, as is often done in common cirrhosis 
of adults, to prevent if possible any further 
progress in the disease. But as the lesion is 
parasyphilitic rather than syphilitic, iodide of 
potassium can hardly be expected to remove 
the fibrosis. 

Lymphadbnoma 

In generalised lymphadenoma the liver not 
infrequently contains nodules of growth. As a 
rule they are small, and rarely give rise to 
much enlargement of the organ. 

In exceptional cases the liver is considerably 
enlarged, and if the superficial lymphatic glands 
available for clinical examination are little 
affected, the clinical aspect may suggest hep- 
atic abscess as in a case under my care, or even 
malignant disease of the liver (Suchard et 
Teissier). For the morbid anatomy and other 
details vide article on “ Lymphatic System, 
Physiology and Pathology.” 

Actinomycosis of the Liver 

When actinomycosis occurs in the liver it 
must always be conveyed from some absorbent 
surface, such as the intestines, or spread to 
the liver by continuity. In 30 cases of hepatic 
actinomycosis collected by Aribaud, the growth 
was derived from the alimentary tract in 20, 
spreading by direct extension in 8 cases and 
by metastasis in 12. The liver may be affected 
by extension from the base of the lung, the in- 
fection spreading through the diaphragm, or 
possibly the primary lesion may bo in the skin 
of the abdominal wall. 

Sometimes the primary source of inlet is 
not found ; thus Taylor, Shattock, and Boari 
have described primary actinomycosis of the 
liver. 

Morbid Atvaiomy. — The liver is enlarged. 
The actinomycotic abscess has a characteristic 
honeycombed aspect, and has been compared 


478 


LIVER, DISEASES OF 


to a sponge soaked in pus. The alveolar ap- 
pearance is due to the coalescence of a number 
of small abscesses. The suppurative process 
spreads by continuity, and is accordingly more 
or less localised, but sometimes small abscesses 
are seen away from the main collection. The 
abscesses vary in size from a pin’s head to that 
of a walnut ; the pus contains the characteristic 
granules composed of the ray fungus — or ac- 
tinomyces colonies — and numerous pyogenetic 
micro-organisms. Around the areas of suppura- 
tion there is fibrosis, with pigmentation of the 
walls of the small abscesses. The remainder of 
the liver may be congested and fatty. Micro- 
scopically there is intercellular cirrhosis in the 
immediate neighbourhood, with atrophy of the 
liver-cells. 

For the nature and characters of the^ fungus 
the reader is referred to Professor Delepino’s 
article, vol. i. p. 53. 

There is a great tendency to get inflammation 
of the capsule of the liver and adhesions to ad- 
jacent organs. If the actinomycotic lesion is 
situated anteriorly it readily extends to the 
abdominal wall, and may lead to an abscess. 
This may be the first evidence of disease, so 
that caution is required in assuming that the 
hepatic lesion is secondary to an abscess of the 
abdominal wall. 

The actinomycotic abscess may spread through 
the diaphragm to the pleura or into the lung, 
and may first appear as an empyema of chronic 
character and obscure origin. 

In rare cases (Israel, Kanthack) actinomycosis 
may be pysemic, and spread by the blood-vessels. 
In Kanthack’s case it was not clear whether the 
abscess originated in the right lobe of the liver 
or at the base of the right lung ; from this it 
had spread by continuity into the right supra- 
renal body, and then given rise to secondary 
pyaemic abscesses over the body. 

In Boari’s case there were secondary pyaemic 
abscesses due to pyogenetic cocci, and not con- 
taining actinomycosis. 

Clinical Aspect , — The first evidence may be 
that of an empyema, of an abscess in the 
abdominal wall, or, when the portion of the 
liver near the kidney is involved, of a peri- 
nephritic abscess. 

The liver may be enlarged, and with a slight 
degree of fever and some pain over the liver 
the suspicion of an hepatic abscess may arise. 
Jaundice is extremely rare. 

Diagnosis depends on finding the fungus in 
the pus, either from the liver or from a dis- 
charging abscess elsewhere. Before this has 
been done the condition is hardly likely to be 
thought of, and recorded cases show that the 
disease has been regarded as empyema, phthisis, 
sarcoma of the kidney (Leith), perinephritic 
abscess, hepatic abscess, suppurating hydatid, 
or gumma of the liver. 

Latimer and Welch describe a case of actino- 


mycosis of the liver combined with myelogenous 
leukaemia. 

The prognosis depends on the disease being 
recognised and vigorously treated with iodide 
of potassium, and on freedom from secondary 
infection with pyogenetic micro-organisms. 

Treatment . — The effect of iodide of potassium, 
introduced by Thomassen, in actinomycosis is 
extremely marked, and does fully as much good 
as it does in tertiary syphilis. It should be 
given in large doses — as much as a drachm 
daily. 

Locally iodoform may be employed, and anti- 
septics to minimise septic infection. 

Malignant Disease of the Liver 

Malignant disease may be primary in the 
liver, but more commonly new growth in the 
liver is secondary to a growth elsewhere. It 
will bo convenient to consider the subject under 
these two heads : — 

Primary Malignant Disease of tub 

Liver — 
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Primary Malignant Disease of the Liver 

Malignant disease, when it occurs primarily 
in the liver, most frequently starts in the 
gall-bladder. This subject has already been 
described (vol. iii. p. 386), and here primary 
disease of the liver itself will be considered. 

Frequency, — Primary malignant disease of 
the liver is a rather rare disease, and although 
clinically it is common to meet with cases where 
the manifestations are those of malignant disease 
in the liver without any definite evidence of a 
primary growth elsewhere, the majority will be 
found to be secondary to a latent growth else- 
where. 

The ratio of the incidence of primary to 
secondary malignant disease of the liver has 
been stated to be as 1 to 20. 

Sex . — It is commoner in men than in women, 
thus contrasting with primary cancer of the 
gall-bladder, which is four times commoner in 
women. 

Age . — It is met with in or after middle life, 
and seldom occurs under the age of forty years. 
It may, however, occur in quite early life. I 
have notes of twenty -nine cases of primary 
sarcoma in children under ten years of age, 
and congenital examples have been described. 

Nature . — Primary carcinoma is much more 
frequent than primary sarcoma of the liver. 
Very considerable variation exists in the forms 
of carcinoma and sarcoma met with in the liver. 
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Carcinoma may be — 

(1) Massive, a large growth expanding the 
liver around it, the surface of which is smooth, 
though secondary nodules may arise away from 
the main mass. This form of growth may for 
a time imitate an abscess or hydatid. Ascites, 
jaundice, and perihepatitis are rare. 

It is usually a rapidly growing spheroidal- 
celled carcinoma derived from the liver-cells, 
or from the cubical ejythelium of the smaller 
bile ducts ; exceptionally it is a columnar-celled 
carcinoma starting from one of the larger intra- 
hepatic ducts. In a few instances giant multi- 
nuclear cells are found. A carcinoma starting 
in the gall-bladder and completely replacing it 
may at first sight be mistaken for a primary 
massive carcinoma of the liver. 

(2) Infiltrating Form. — The greater part or 
even the whole of the liver may be uniformly 
saturated with carcinoma; sometimes the growth 
is slow, and a great quantity of fibrous tissue 
is formed, with the result that the organ is 
hard, like a small atrophied liver, and not neces- 
sarily increased in size. In other cases the liver 
is widely infiltrated with active growth, and is 
much increased in size and weight. Histologi- 
cally, this form is generally spheroidal-celled 
carcinoma. 

(3) Nodular. — The. appearance of the liver is 
like that seen in secondary carcinoma, the chief 
difference being that there is no primary growth 
elsewhere in the body. The tumours grow 
rapidly, are prone to degenerate, and sometimes 
become haemorrhagic. Possibly some of these 
cases are, like carcinoma of the inguinal lym- 
phatic glands, in sweeps without primary 
carcinoma of the scrotum, examples of what 
has been termed secondary growths without 
any manifest primary focus. It is compatible 
with the parasitic theory of cancer to suppose 
that the hypothetical parasite might, once 
having gained an entrance through the ali- 
mentary canal, set up multiple lesions in the 
liver. 

Possibly some cases of primary nodular car- 
cinoma are due to growths arising in accessory 
suprarenal bodies that have become embedded 
in the liver. 

It may be that one of the multiple nodules 
of growth was primary, and that the others 
are secondary, but have grown more rapidly 
and so rivalled it in size. 

These growths are usually spheroidal-celled, 
but may be columnar-celled, or show a transi- 
tion from the latter to the spheroidal type. 

Just as anatomically, so clinically this form 
resembles secondary carcinoma of liver, in the 
frequency with which perihepatitis, pain, jaun- 
dice, and ascites are met with. 

(4) The condition termed carcinoma with 
cirrhosis somewhat resembles the nodular form 
on the one hand, and cirrhosis with adenoma 
on the other. It has been chiefly described in 


France ; Hanot and Gilbert say that it is the 
form met with in more than one-third of the 
total number of the cases of primary carcinoma 
of the liver. There are multiple growths associ- 
ated with cirrhosis of the liver ; it is supposed 
that the compensatory hyperplasia of the liver- 
cells that gives rise to multiple adenoma passes 
on into a malignant activity, and that carcinoma 
develops. This form is frequently associated 
with thrombosis of the portal and hepatic veins, 
the growth being said to invade the veins. 
Secondary growths in the portal lymphatic 
glands or elsewhere are rare. When they do 
occur, no doubt can exist about the nature of 
the change in the liver ; but in their absence it 
seems to me probable that many of the cases 
described as carcinoma with cirrhosis are merely 
nodular cirrhosis, or cirrhosis with multiple 
adenoma {vide p. 467). 

Histologically the carcinomatous structure is 
described as being trabecular, and resembling 
the pseudo-bile canaliculi seen in so many con- 
ditions where compensatory hypertrophy of the 
liver-cells is required. 

It is noteworthy that the symptoms of these 
cases correspond with those of cirrhosis. 

Secondary growths in primary carcinoma of 
the liver occur in the liver itself, in the glands 
in the portal fissure, and sometimes in the lungs, 
but the course of the primary disease is so 
rapid that secondary metastases have not time 
to become of importance. 

Gall-stones are rarely found in primary car- 
cinoma of the liver itself. This contrasts with 
primary carcinoma of the gall-bladder, where 
the association is present in 95 per cent of 
the cases. 

Primary sarcovia of the liver is much rarer 
than primary carcinoma. It may occur, as 
already mentioned, in early life, but a caution 
should be thrown out not to regard as sarcoma 
the lesions of congenital syphilis. 

The following forms of primary sarcoma may 
bo mentioned : — 

(1) A massive tumour which may soften down 
and imitate an abscess or a cyst. 

(2) A diffuse infiltrating form, as seen in 
cases occurring in early life, and in the rare 
cases, of which about ten are on record, of 
primary melanotic sarcoma of the liver. 

(3) A multiple form without any primary 
growth. 

The growth may start from the general con- 
nective tissue of Glisson’s capsule, from the 
perivascular sheaths, from Kupffer’s star colls, 
or from the endothelium of the vessels. 

The histological characters of the primary 
sarcomata met with include small round-celled, 
spindle-celled, mixed and irregular-celled, angio- 
sarcoma, and melanotic growths. Difficulty not 
infrequently arises in deciding whether a 
primary hepatic tumour should be labelled 
carcinoma or sarcoma ; this depends on the 
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tendency of the sarcomatous growth to spread 
along the capillaries, and so to assume an 
alveolar appearance. 

Physical Signs op Primary Malignant 
Disease. — The liver is nearly always enlarged ; 
it may be smooth or nodular, but in either case 
it increases progressively and often rapidly in 
size. The enlarged liver may displace the 
diaphragm upwards, and give rise to dulnoss 
at the base of the right lung ; sometimes it is 
further complicated by pleural effusion. 

Ascites and jaundice are not so frequent as 
in secondary malignant disease of the liver. 
Ascites is said to be present in about half the 
cases, and not to be found in the massive form 
of primary carcinoma. Jaundice very rarely 
shows itself in the massive form ; when present, 
it is not of the dark green or black colour seen 
in some instances of secondary malignant disease. 

The patient’s facial aspect is usually that of 
grave disease, and wasting occurs, but the 
progress of the disease is so acute as compared 
with that of secondary malignant disease that 
emaciation has barely time to become marked. 
The tumour growth may be so rapid that the 
body- weight actually increases in spite of 
general loss of flesh. Qidema of the feet may 
develop in the late stages. The temperature 
may be raised, and bacterial infection of the 
liver or the bile ducts may take place, and thus 
exceptionally rigors may be met with. 

There may be albuminuria due to toxic sub- 
stances in the circulation reaching the kidneys 
and damaging the delicate epithelium covering 
the glomerular tufts. When there is jaundice, 
bile pigment will be found in the urine. 

The chief symptoms are loss of strength, loss 
of appetite, gastric disturbance, and pain over 
the liver. Vomiting may be reflex in origin. 
Pain and tenderness depend on stretching of 
the capsule, or on local perihepatitis set up by 
the growth involving the capsule. 

In the late period of the disease hepatic 
insufficiency may be developed ; the patient 
passes into a drowsy, semi-comatose state, and 
haemorrhages may appear. 

The course of the disease is more rapid than 
that of secondary malignant disease, and few 
cases last more than four months ; sometimes the 
disease may justify the adjective acute, and its 
duration may be counted in weeks rather than 
months. 

Diagnosia , — Under this head the diagnosis 
of malignant disease in the liver substance, 
whether primary or secondary from other 
conditions, will first be considered, and then the 
distinction between primary and secondary and 
malignant disease will be referred to. 

In a few instances of primary malignant 
disease of the liver the existence of hepatic 
disease is not even suspected ; but this is 
exceptional, and enlargement will usually be 
detected. 


In the massive form, where the surface is 
smooth, it must be distinguished from lardaceous 
disease ; in the latter, attention must be directed 
to the history of past suppuration, or of syphilis, 
and to signs of lardaceous change elsewhere. 
In the enlargement due to a deep-seated hydatid 
the patient’s general health and strength remain 
good, while in carcinoma his powers rapidly 
fail. 

Multilocular or alveolar hydatid has often 
been mistaken for malignant disease, both 
clinically and even when found after death. It 
has not been described as occurring in England, 
and it is rare anywhere ; in most cases of the 
disease the spleen is enlarged, thus differing 
from malignant disease. 

The large and tender liver of the terminal 
stage of mitral disease has been known to 
resemble malignant disease, but the history of 
the case and the signs of cardiac and circulatory 
disturbance should prevent any mistake. 

In rare instances the rapid growth of the 
tumour may give rise to fluctuation, while the 
raised temperature that is not infrequently seen 
may further increase the resemblance to various 
forms of intrahepatic suppuration, such as ab- 
scess, pylephlebitis, cholangitis, etc. Sometimes 
an exploratory incision is the only means of 
deciding the question. It may indeed happen 
that secondary infection either of the growth 
or of the ducts occurs, and that suppuration 
is thus superimposed on new growth. 

From the large liver of hypertrophic biliary 
cirrhosis primary malignant disease differs in 
its more rapid growth, in the absence of 
splenic enlargement, and in the character of 
the jaundice. In malignant disease it is either 
absent or, if present, obstructive, so that no 
bile passes into the bowel. In biliary cirrhosis 
jaundice is constantly present, but bile colours 
the faeces. Hypertrophic biliary cirrhosis is 
met with much earlier in life than malignant 
disease. 

In the late stages of ordinary or portal 
cirrhosis, if there be ascites and jaundice, 
the resemblance to cases of multiple nodular 
malignant disease of the liver is considerable; 
after paracentesis, the condition of the liver, 
comparatively small in cirrhosis, large or ex- 
tremely nodular in new growth, will generally 
render a definite decision possible. 

A large gumma of the liver may be 
accompanied by considerable cachexia, but 
should be recognised by the signs of syphilis 
elsewhere, and by the effect of vigorous treat- 
ment with iodides. 

Occasionally fsecal accumulation in the trans- 
verse colon may imitate malignant disease ; 
here the tumours may vary in position from 
time to time, can be indented by pressure, are 
capable of removal by purgatives or abdominal 
massage, and when a careful examination is 
made, if need be under an anaesthetic, other 
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masses can be made out in the course of the 
colon. 

A renal tumour may appear to be in connec- 
tion with the liver, but a bimanual examination 
should be sufficient to show that it bulges into 
the loin, while the presence of bowel in front of 
the tumour points to its renal origin. 

Inflammatory thickening around the gall- 
bladder is often palpable as a hard mass, and 
thus may give rise to physical signs resembling 
carcinoma. The history of gall-stones, and the 
fact that the patient’s general state is not so 
grave as in carcinoma, are important points to 
bear in mind. 

The diagnosis of gwimary from secondary 
malignant disease of the liver is very difficult, 
inasmuch as, in perhaps as many as 50 per cent 
of those cases of secondary malignant disease of 
the liver that give rise to symptoms, the exist- 
ence of a primary growth elsewhere cannot be 
satisfactorily determined during life. When 
there is evidence of a growth in situations such 
as the stomach, colon, or pancreas, the malig- 
nant disease in the liver is evidently secondary. 
But wh»n the only clinical evidence is of growth 
in the liver, it is very difficult to come to a 
satisfactory conclusion as to whether it is prim- 
ary or secondary. Multiple growths, and the 
association of jaundice and ascites, are rather 
in favour of secondary malignant disease, while 
rapid growth of the liver without marked 
emaciation points to a primary growth. Deep 
jaundice is in favour of secondary growths. 

Malignant disease of the gall-bladder is usually 
preceded by biliary colic, and shows itself as a 
tumour in the region of the gall-bladder. 

The prognosis is, of course, absolutely hopeless, 
except in those very rare instances where the 
tumour has been completely removed by the 
surgeon. 

Treatment. — In a few exceptional instances a 
primary malignant tumour of the liver has been 
removed. In most cases, however, this is im- 
practicable from the extent of the tumour and 
the frequency with which secondary growths are 
found in other parts of the liver. 

Apart from this the treatment is merely 
palliative, and consists in relieving symptoms 
as they arise. Vomiting should be met by 
ice, bismuth, dilute hydrocyanic acid, etc. ; 
dyspepsia by carminatives, ascites by paracen- 
tesis, and pain by the hypodermic injection of 
morphia. 

A milk diet is most suitable, tea and coflee 
may be given, and stimulants are usually 
necessary. 

Secondary Malignant Disease of the Liver 
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Frequency. — The liver is the organ most fre- 
quently affected by secondary malignant disease. 
Thus it is involved in half the total cases of 
malignant disease, and in 3 per cent of all bodies 
examined after death (Hale White). In a large 
number of the cases collected for statistical pur- 
poses secondary growths in the liver have given 
rise to no sign during life. It appears that 
malignant disease is becoming more frequent, 
especially in the abdomen. 

Sex. — Secondary malignant disease is rather 
commoner in women, from the frequency of 
malignant disease in the breast and internal 
organs of generation, than in men. 

Age. — It usually occurs after forty years of 
age. , ' 

Site of Prinwbvy Growth. — The primary growth 
is latent in a large number, perhaps in half of 
the cases presenting evidence of secondary 
malignant disease of the liver during life. The 
stomach and colon are most frequently sites of 
the primary growth, but fatal cases of carcinoma 
of the breast are very frequently found to have 
secondary growths in the liver. Other situa- 
tions in which the primary growth may occur 
are the pancreas, gall-bladder, oesophagus, uterus, 
kidney, and uveal tract. 

Secondary growths are usually carcinomatous ; 
sarcoma is comparatively infrequent. This is 
probably due to the fact that it only rarely 
occurs primarily within the area drained by the 
portal vein. Secondary melanotic sarcoma of 
the liver is a striking but rather uncommon 
form of growth ; it is much more marked after 
melanotic sarcoma of the uveal tract than of the 
skin. 

Morbid Anatomy. — Secondary growths are 
usually multiple and nodular, but sometimes, 
e.g. when secondary to carcinoma of the mamma 
or to sarcoma of the uveal tract, there may be 
diffuse infiltration of the organ. The two forms 
may be found in the different parts of the same 
liver. The growths are frequently found on the 
surface of the liver, and are rarely present inside 
when absent externally. 

Carcinomatous growths are white, yellow, 
bile-stained, or streaked with blood, and when 
of some standing become cupped or umbilicated. 
This depends partly on cicatricial contraction 
taking place in the older portions, and in part 
on the more exuberant growth of the peripheral 
and more recent portions. 

The nodules on the surface of the liver may 
set up perihepatitis and adhesions to adjacent 
parts, while exceptionally the growth may 
grow directly into the diaphragm or abdominal 
parietes. 

The growths may soften down, and occasion- 

31 
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ally may suppurate as the result of infection. 
In secondary squamous-celled carcinoma, cysts 
containing clear fluid have been seen. 

All three forms of carcinoma — spheroidal, 
columnar, squamous-celled — are met with ; and 
not infrequently, when the secondary growths 
are increasing rapidly, there is a transition from 
the columnar -celled to the spheroidal- celled 
type. 

Secondary colloid carcinoma may occur ; and 
sometimes, like other forms of carcinoma, colloid 
carcinoma may spread by continuity into the 
portal fissure. 

Secondary carcinoma and sarcoma both begin 
inside the capillaries of the liver, and hence a 
sarcoma often has an alveolar arrangement. 

Pressure on the bile ducts and branches of 
the hepatic veins gives rise to local bile-stain- 
ing and chronic venous congestion of the liver 
substance. 

Carcinoma may be spread directly into the 
liver substance, especially from primary car- 
cinoma of the gall-bladder. Carcinoma of the 
stomach may grow directly into the liver, or 
pass up the lesser omentum to the portal 
fissure, and incidentally compress the bile duct 
and portal vein. 

Sarcomatous growths arc very rarely um- 
bilicatcd ; they are prone to be more htemor- 
rhagic than carcinomatous nodules, and, like 
them, may soften down and form pseudo-cysts. 
As the result of haemorrhage taking place into 
the growths the size of the liver may suddenly 
increase. Rupture of a haemorrhagic nodule of 
growth may give rise to severe collapse from 
haemorrhage into the peritoneum. 

Clinical Features , — The liver is enlarged and 
progressively increases in size, the right lobe 
being more affected than the left. Its surface 
is irregular and nodular, and the projections 
may, if the abdominal wall be thin, be felt 
to be cupped in the centre ; this is a point of 
importance in distinguishing it from the hob- 
nailed liver of cirrhosis. Outlying nodules of 
growth may be felt at the umbilicus or along 
the line of the falciform ligament. The liver 
may be both painful and tender, from stretching 
of its capsule and local perihepatitis, which may 
reveal itself to the stethoscope by a friction 
sound. The pain may spread from the right 
hypochondrium to the back, and be felt in the 
loins. 

The spleen is not enlarged, hajmatemesis does 
not occur, and enlargement of the abdominal 
veins, if present, is due to obstruction to the 
inferior vena cava, and is not seen chiefly 
around the umbilicus, as it would be in portal 
vein obstruction. 

The patient is emaciated, more so than in 
primary malignant disease of the organ, both 
because he is suffering from new growth in at 
least two situations, and because the course of 
secondary malignant disease of the liver is more 
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is more rapid. Much depends on the position 
and nature of the primary growth. If it be 
latent, have been removed, or, as in colotomy, 
be prevented from setting up obstruction, life 
may be carried on for a year, or even more. 
Sometimes the patient holds his own for a 
while and then rapidly goes down hill. 

The progjiosis is, of course, quite hopeless. 
Operative interference cannot be expected to do 
any good since the growths are multiple. 

The diagnosis has already been discussed under 
the heading of Primary Malignant Disease. 

The treatment — symptomatic and purely pal- 
liative — is in the main the same as that of 
primary malignant disease. For pruritus duo 
to marked jaundice chloride of calcium may be 
given in full doses for a day or two and then 
stopped. If this fails, pilocarpine grain 
or morphia may be given hypodermically. 
Alkaline baths or sponging the skin with 
carbolic lotion 1 in 40 sometimes give relief. 
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Nature . — Icterus gravis, or malignant jaun- 
dice, is a term somewhat loosely used for cases 
where there is extensive degeneration of the 
liver-cells combined with toxajinic jaundice, and 
a tendency to a fatal termination. It thus 
includes a number of difFeront conditions, such 
as the most severe cases of febrile jaundice or 
Weil’s disease, acute yellow atrophy of the liver, 
phosphorus and other forms of mineral poison- 
ing, and other cases where an acute toxjemic or 
infective condition of the body falls on the 
liver and gives rise to widespread acute degen- 
erative and necrotic changes in the liver-cells ; 
for example, in yellow fever and in streptococcal 
and staphylococcal luemic infections. The term 
icterus gravis may also appropriately be applied 
to cases where acute degenerative changes are 
superimposed on some pre-existing disease of the 
liver, such as cirrhosis or nutmeg liver. 

Icterus gravis should therefore be regarded, 
not as a specific disease, but as a group of 
symptoms due to the rapid development of 
hepatic insufficiency, eventually becoming abso- 
lute, which may be due to many different causes. 

Icterus gravis may be divided into — 

(a) Those cases where the liver was previously 
healthy, e.g. in phosphorus poisoning, acute 
yellow atrophy, or yellow fever. 


(5) Those cases where it supervenes as ^ a 
terminal lesion on pre-existing hepatic disease, 
e.g. in cirrhosis or chronic venous engorgement. 

Relation to Acute Atrophy. — Acute yellow 
atrophy is a special form of icterus gravis, and 
may be regarded as a typical variety, since it is 
uncomplicated by the presence of any other 
disease. The terms icterus gravis and acute 
yellow atrophy are not absolutely synonymous, 
for all cases of icterus gravis do not show the 
naked-eye appearances of acute yellow atrophy 
of the liver, though the essential change — acute 
degenerative changes in the liver-cclls — is much 
the same in both. Under the microscope the 
appearances are so closely allied that, from a 
pathological point of view, they may bo said to 
pass into each other. 

Generally speaking, the liver is somewhat en- 
larged in icterus gravis, and the degenerative 
changes are not so markedly necrotic as in acute 
yellow atrophy. 

Since some of the various conditions, such 
as acute yellow atrophy, phosphorus poisoning, 
and Weil’s disease, that are or may be included 
under the generic term icterus gravis, will be 
separately described, the clinical features of 
icterus gravis do not require any further de- 
scription than that found under the heading of 
Acute Yellow Atrophy. 

Acute Yellow Atrophy 

Acute Atrophy of the Liver. — Definition . — 
An acute degeneration of the liver-cells with 
diminution in size of the liver, jaundice, ha 3 mor- 
rhages, nervous symptoms, and usually a fatal 
termination. 

Incidence. — That this is a rare disease is 
shown by the fact that Osier has never seen a 
case ; curiously enough some observers have 
met with a number of cases in a short time 
— Reiss saw 5 cases in three months. In a 
personal experience of eleven years I have met 
with 6 cases with autopsies. Up to 1894 W. 
Hunter was only able to refer to 250 published 
cases, and in the succeeding four years M‘Phedran 
collected 29 more. In twenty-five years 7 cases 
occurred at St. Bartholomew’s Hospital, which, 
according to Brunton and Tunnicliffe, is 1 in 
every 500,000 applications for treatment at 
that charity. In twenty-seven years tliere were 
II cases brought to autopsy at Guy’s (Hilton 
Fagge). 

Etiology. — Age and Sex. — It is commonest 
between the ages of twenty and thirty. Accord- 
ing to Hunter’s figures half the cases occur in 
this decade, and four-fifths between the ages of 
ten and forty. A certain proportion — I have 
collected 21 such cases — occur within the first 
ten years of life ; exceptionally it has been seen 
within the first year, or even shortly after birth. 

Females are more often attacked than males, 
the proportion between the two being nearly 
2 to 1. Wilks puts the proportion higher — 
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two-thirds in women. This greater incidence 
of the disease in women seems to depend on a 
special association between pregnancy and this 
disease. 

Pregnancy , — The influence of pregnancy is 
borne out by the fact that a large proportion of 
the cases occur in connection with this event. 
The liver is, it appears, peculiarly susceptible 
to morbid changes during pregnancy, and there 
is reason to believe that degenerative changes 
in the liver play a very important part in the 
production of puerperal eclampsia. As to the 
period of pregnancy at which acute yellow 
atrophy occurs, statistics show that it is com- 
monest from the fourth to the seventh month. 

Mental disturbance, shock, or fright has pre- 
ceded the onset of the disease in a certain 
number of cases. The mental worry in persons 
with syphilis or in women that are pregnant, 
especially if unmarried, may tend further to 
depress the resistance of the body and so dispose 
to the disease. 

In six fatal cases recorded by Hardie of acute 
yellow atrophy of the liver in Australia, im- 
portance was attached to the anxiety and fear 
with which women look forward to parturition 
in hot climates. 

Syphilis , — The secondary stage of syphilis is 
sometimes accompanied by jaundice ; this is 
usually harmless and yields to specific treat- 
ment. In rare instances acute yellow atrophy 
supervenes. This is said to be more often seen 
in women than in men. The syphilitic toxin 
would appear to attack the liver acutely just as 
it sometimes attacks the spinal cord, giving rise 
to acute myelitis. 

Alcoholic excess in a few instances has ap- 
parently stood in a causal relation to acute 
yellow atrophy ; in some instances the condition 
of acute red atrophy has been found after recent 
and undoubted excessive indulgence. 

Inasmuch as alcohol is a protoplasmic poison, 
it is not improbable that the resistance of the 
liver being diminished by alcoholic excess, other 
causes making for acute yellow atrophy are 
thus enabled to become effective. 

The Influence of Pre-existing Hepatic Disease. 
— The lesions of acute yellow atrophy may 
supervene in the course of morbid conditions of 
the liver such as cirrhosis, chronic venous con- 
gestion, or gall-stone obstruction. The onset is 
no doubt disposed to by the morbid condition of 
the organ. In these cases it is more convenient 
to describe the condition as icterus gravis rather 
than as acute yellow atrophy. 

Relation to Phosphorus Poisoning . — Inasmuch 
as there is considerable resemblance between 
the clinical features of acute yellow atrophy 
and phosphorus poisoning, it has been thought 
that all cases of acute yellow atrophy are due 
to phosphorus poisoning. In support of this it 
might be urged that examples of what were for 
a time considered undoubted examples of acute 


yellow atrophy have, on further inquiry, turned 
out to be due to phosphorus poisoning. 

Generally speaking, however, the differences 
between the two conditions are sufficiently 
marked to separate them and not to warrant 
the assumption that they are the same. 

The differences are : — 

(i.) In acute yellow atrophy the diminution 
in size is practically constant, whereas in phos- 
phorus poisoning enlargement is the rule. 

(ii.) In acute yellow atrophy the changes in 
the liver-cells lead to rapid disintegration with 
but slight increase in the amount of fat ; while 
in phosphorus poisoning there is very extensive 
fatty change in the liver- cells, the amount of 
fat in the organ reaching 30 per cent as against 
5 per cent in acute yellow atrophy. 

It may be safely assumed that the two con- 
ditions arc allied forms of icterus gravis, but 
there is no proof of the view that they are one 
and tlie same. 

Miwhid Anatomy . — The liver is greatly dimin- 
ished in size and in weight ; it may be half or 
even a third of its normal weight, often scaling 
28 oz. instead of the normal 50 oz. It* is uni- 
formly atrophied in most cases, but exceptionally 
the less affected parts may form rather promi- 
nent projections. The changes are often more 
marked on the left lobe, where the morbid 
process probably often begins. 

The capsule is wrinkled and loose, so that it 
can be picked up by the fingers, like the walls 
of a half-filled bladder. If a stream of water is 
turned on to the surface of the liver the capsule 
is thrown into folds and wrinkles by the jet of 
water. The outside of the organ has a greenish- 
yellow colour with red sj)la8hcs ; subserous 
heemorrhages may be present under the capsule. 

The liver is flabby and limp, and collapses 
and bends under its own weight ; thus it readily 
doubles over on itself and is without the rigidity 
of a normal liver. This flabbiness of the organ 
allows it to drop back during life from the 
abdominal wall, its place being taken by the 
colon. As a result, the liver dulness may be 
entirely absent. 

The liver cuts with the same kind of resistance 
that collapsed lung does, and, though very flabby, 
is not softer or more easily broken down by the 
finger than in health. Many writers, however, 
state that the liver is softened. Possibly this 
is more true in icterus gravis. 

On section of the organ the surface is seen to 
be of a bright yellow colour. Usually, in addi- 
tion to the more general yellow atrophy there 
are areas of rod atrophy. As a rule, there is 
more of the yellow change ; but in some rare 
examples of what have been called acute red 
atrophy, diffuse red atrophy greatly predomi- 
nates or is universal. In the red areas the 
degenerative change is of oldest duration, while 
in the yellow areas it is more recent. It would 
appear that the longer the patient lives the 
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greater will be the extent of the red change 
found after death. Acute red atrophy is thus 
a further stage of acute yellow atrophy, and 
not a distinct condition. According to Hilton 
Fagge the red atrophy is often more extensive 
in the left lobe. 

The outlines of the lobules are lost in the red 
areas, and with difficulty, if at all, discernible 
in the yellow areas ; if visible, they are much 
smaller than in health. 

The gall-bladder contains bile, but the larger 
bile ducts often only show mucus. 

A scraping of the fresh section shows, under 
the microscope, blood corpuscles, degenerated 
liver-cells, and crystals of leucin, tyrosin, and 
xanthin. Leucin and tyrosin may be found in 
the blood of the veins of the liver, in the 
kidneys, and in the spirit in which portions of 
the liver have been preserved. In the alcoholic 
extract of the liver of acute yellow atrophy 
that had been kept for two years, DeMpine 
found Charcot-Leyden crystals. 

Histologically the appearances vary with the 
intensity of the change ; for, as pointed out, the 
liver may suffer unequally in different parts. 
The liver- cells are disorganised, shrunken, 
angular, and yellow from bile ; they stain badly, 
the nuclei being obscured. The protoplasm of 
the cells is granular and often contains pigment. 
It may indeed be difficult to recognise the tissue 
as liver except for the remains of the portal 
spaces, the appearances being chiefly those of 
cell debris, small-cell infiltration, and nuclei. 
There is small-cell infiltration in the portal 
spaces, starting from the portal vein and 
spreading into the lobules between the columns 
of liver-cells. Small-cell infiltration may also 
be seen around the intralobular veins. In 
chronic cases, or where the acute change super- 
venes on cirrhosis, considerable fibrosis may be 
present. 

There is an increase in the amount of fat that 
can be extracted from the liver, some 5 per cent; 
but this by no means compares with the very 
considerable amount found in the liver of phos- 
phorus poisoning. 

In fresh sections crystals of leucin and tyrosin 
are seen. In places blood corpuscles are seen 
extravasated among the disorganised liver-cells. 
The smaller bile ducts show signs of prolifera- 
tion, cholangitis, thus explaining the jaundice. 

The appearances known as pseudo-bile cana- 
liouli, consisting of columns of small cubical cells, 
are prominent in the small portal spaces, and 
may be regarded as an attempt at compensatory 
hyperplasia on the part of the remaining, com- 
paratively healthy, liver-cells. The liver-cells 
divide, and thus small cells resembling minute 
bile ducts are produced. These regenerative 
processes are better marked when the disease 
is prolonged, and may not have time to develop 
when its course is very rapid. This regenera- 
tive process in acute yellow atrophy has been 


specially studied by Meder, Marchand, and 
Stroebe. In parts where the changes are less 
marked the liver-cells may be seen forming 
columns of larger size than the pseudo-bile 
canaliculi, as if the organ was reverting to the 
embryonic type of liver. 

Micro-organisms have been found in some 
cases, but not in others, and no definite causal 
connection can be said to exist between any 
micro-organism and the changes found. Prob- 
ably several different kinds of micro-organisms, 
as well as several poisons, are capable of pro- 
ducing the acute inflammatory and degenerative 
changes characterising acute yellow atrophy of 
the liver. 

The kidneys are swollen, soft, bile-stained, 
and show small haemorrhages. Microscopically, 
the epithelium of the tubules shows degenera- 
tion. 

The spleen is softened, as in infective diseases, 
and often enlarged. 

The heart is softened and swollen, and shows 
cloudy swelling. The blood, as in other toxic 
and septic conditions, stains the walls of the 
vessels and coagulates imperfectly. kLemor- 
rhages are found scattered through the body on 
the cutaneous, mucous, and serous surfaces. 
Meningeal and cerebral (Lafitte) hyernorrhages 
have been known to occur. Toxic changes in 
the vessel walls allow extravasation to take 
place. Brunton and Tunniclifle point out that 
viperine poison has the same effect when applied 
locally to the mesentery of a frog. 

The intestinal tract shows catarrhal inflamma- 
tion and degeneration, while patches of necrosis 
in the stomach have been met with. 

The body thus shows widespread degenera- 
tion due to a virulent poison. Changes of this 
nature have been described in the spinal cord. 

Nature of the Change . — The essential factor 
is a very acute necrotic degeneration of the 
liver-cells with evidences of inflammation in 
the supporting fibrous tissue of the organ. The 
condition is a very acute hepatitis ; chronic or 
protracted cases have been regarded as acute 
cirrhosis. It is analogous to, but more acute 
than the toxic changes seen in the liver, in 
phosphorus, iodoform, arsenic poisoning, or in 
lupinosis. In Germany many sheep die with 
jaundice, lucmorrhages, delirium, and acute 
yellow atrophy of the liver as a result of eating 
certain lupins. This disease — lupinosis — which 
is not met with in man, is thought to be due 
to a poison — ictrogen or lupinotoxin — produced 
by tlie agency of fungi in the husks of the 
seeds. 

Where the poisons that lead to acute yellow 
atrophy are primarily produced is not known. 
But whether produced in the liver or elsewhere, 
the body suffers as a whole. In some instances 
the change in the liver may be a local mani- 
festation of a general infection or intoxication, 
while in other instances the liver may be 
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primarily involved and the body secondarily 
affected. 

Symptoms . — At the onset there may be noth- 
ing to distinguish the disease from ordinary 
catarrhal jaundice. It is true there is generally 
some rise of temperature, but this is often seen 
in the innocent jaundice, and is not enough to 
justify a gloomy prognosis. There is malaise, 
vomiting, constipation, bilious urine, and not 
uncommonly muscular pains. 

This stage usually lasts five or six days, but 
may be prolonged for several weeks ; it is suc- 
ceeded by signs of mental disturbance, head- 
ache, delirium, screaming, restlessness, coma, 
and occasionally convulsions. The jaundice 
becomes more marked ; it is due to obstruc- 
tion in the smaller bile ducts, the result of 
inflammatory lesions in their walls produced by 
the same poison that is responsible for the acute 
degenerative changes in the liver- cells. In 
some exceptional cases of acute yellow atrophy 
there is no jaundice. 

With the onset of these grave symptoms 
vomiting becomes urgent. 

The tongue is usually dry, brown, and tremu- 
lous, and the teeth become coated with sordes. 
Dilatation of the pupils has been regarded as an 
important sign, and has been so extreme as to 
suggest belladonna poisoning; with the onset 
of grave symptoms the pulse quickens and be- 
comes feeble and of low tension. The respiratory 
rate tends to be quickened or to become irregular. 

The temperature varies, but is more often 
depressed than raised ; it has been observed to 
rise before death. The presence or absence of 
fever has theoretically been correlated by Hanot 
with different microbic poisons, infection with 
the colon bacillus leading, like phosphorus 
poisoning, to a depressed temperature, while 
streptococcal and staphylococcal infections lead 
to pyrexia. Occasionally a red rash appears on 
the skin. Petechise and hsemorrhages occur 
under the skin, and blood may be passed in the 
motions ; occasionally epistaxis and haematuria 
are observed, and in women metrorrhagia. 
Pregnant women abort. 

The faeces may be darkened by blood so as to 
resemble bile ; in the later stage it is improbable 
that bile passes into the duodenum, inasmuch as 
the bile ducts contain nothing but mucus. But 
as constipation exists throughout the disease, 
some of the faeces may contain bile excreted 
into the bowel at a very early stage of the dis- 
ease. The dejecta are often extremely offensive. 
Diarrhoea is exceptional. 

Urine . — The amount is somewhat diminished ; 
it is high-coloured from bile pigment, and pos- 
sibly in some instances from excess of urobilin. 
Albumin and tube-casts may be present. The 
amount of urea is greatly diminished. 

Leucin and ty rosin, to which great importance 
is attached as replacing the urea and signifying 
the functional failure of the liver, are not in- 


variably present, hence their absence does not 
disprove the existence of acute yellow atrophy. 
Sometimes one is present without the other. 
Leucin and tyrosin are sometimes spontaneously 
deposited from the urine. 

On the other hand, leucin and tyrosin may 
be present in the urine in diseases where the 
liver is not affected in any way comparable to 
acute yellow atrophy, e,g. in erysipelas, typhoid 
fever, leuksemia variola. 

Liver DidiLess . — At the onset of grave symp- 
toms the liver may or may not bo found to be 
enlarged ; this may be due to pre-existing disease 
such as cirrhosis, but it has been noticed in 
cases where this explanation does not hold. 
This enlargement is succeeded by diminution 
of the liver dulness, which may proceed rapidly 
until it entirely disappears. The complete dis- 
appearance is due to the atro})hicd and flabby 
liver falling away from the abdominal wall and 
allowing the colon to take its place. 

The liver is tender on pressure. 

The spleen may be made out to be enlarged. 

Some degree of ascites may be present. 

The stage of severe symptoms usuafly lasts 
for two days, and is followed by death in coma. 
In some instances the stage is prolonged ; acute, 
subacute, and protracted classes have been made 
to embrace cases of varying severity. The pro- 
tracted cases show changes which perhaps 
justify the term acute cirrhosis. 

Diagnosis. — From phosphorus and allied 
forms of poisoning ; the absence of any evidence 
that phosphorus or other poison has been taken 
or vomited is, of course, all-important. The 
progressive diminution in the hepatic dulness 
and the diminution in the amount of urea in 
the urine are strongly in favour of acute yellow 
atrophy. The presence of leucin and tyrosin 
is not conclusive, as they may be absent on the 
one hand in acute atrophy, and, on the other 
hand, be present in phosphorus poisoning and 
in other conditions, such as typhoid fever, ery- 
sipelas, and even occasionally in leukaemia. 

In phosphorus poisoning there is an interval 
between the severe symptoms due to its irritant 
action and the onset of jaundice with severe 
constitutional symptoms ; there is no interval 
between the first and second stages of acute 
yellow atrophy. There is more gastric irritation 
in phosphorus poisoning. 

In biliary cirrhosis the progress of the disease 
is very chronic, while the liver is enlarged. 

Prognosis. — When the disease has fully de- 
clared itself the prognosis is most gloomy ; in 
fact, doubt must always arise as to the nature 
of cases that recover, and where an opportunity 
for examining the liver is not provided by death 
later. Some of the cases, of which a good 
number are on record, may have been examples 
of infective jaundice or Weil’s disease of a severe 
character, 

I have had such a case under my own care 
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where the diagnosis of acute atrophy, and death, 
the patient being in a condition of coma, seemed 
equally certain, but where recovery followed. 
Fagge refers to a case where a subsequent post- 
mortem showed the changes of acute yellow 
atrophy in a patient who recovered from the 
acute symptoms. 

V. Kahlden reports a case in which death 
occurred some months after the acute symptoms, 
and where cirrhosis was in process of develop- 
ment as a result of the changes. This case is 
open to the explanation that it was one of acute 
hepatitis and icterus gravis rather than one of 
acute yellow atrophy. 

Although doubt may arise as to the real 
nature of the lesion in the cases that recover 
after manifesting the characteristic symptoms, 
there are ample grounds for the statement that 
this does occur. 

Treatment. — There is no means known of 
curing the disease j theoretically, free purgation 
in the early stages of the disease, to eliminate 
the toxins before their degenerative effects have 
been produced, might be recommended. Intes- 
tinal antiseptics, such as salol and /S-naphthol, 
to reduce auto-intoxication as far as possible, 
may be given. 

The excretion of the kidneys should be in- 
creased by the administration of citrate of 
caffein and free draughts of water. Intravenous 
transfusion has been performed with transient 
improvement. 

Milk diet only should be given. 

Vomiting may be combated by bismuth, 
dilute hydrocyanic acid, bimeconate of morphia, 
and effervescing mixtures. 
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Synonyms : Infective Jaundice^ Bilious 
Tyx>hoid. 

History. — In 1886 Weil described a condition 
of febrile jaundice associated with nephritis and 
enlargement of the spleen. It occurs in epi- 
demics, one of which had previously been de- 
scribed by Weiss in 1866 as infectious jaundice. 
The disease was called after Weil of Heidelberg 
by his compatriots, but the French school did 
not consider it was different from icterus gravis 
or infectious jaundice. This unwillingness to 
acknowledge it as a new disease distinct from 
other forms of infectious jaundice is shared by 
Hunter in his article in Allbutt’s System of 
Medicine, 


Nature. — Weil’s disease is an excellent ex- 
ample of acute infective jaundice secondary to 
a hsemic infection, the nature of which has not 
been satisfactorily established. The jaundice 
is toxiemic, and has close analogies with that 
induced experimentally by means of toluylene- 
diamine. It is allied to, but less acute than, 
acute yellow atrophy of the liver, and cases 
formerly recorded as examples of recovery from 
acute yellow atrophy would probably be re- 
garded now by many as Weil’s disease. 

Etiology. — It usually occurs in males be- 
tween the ages of twenty and forty, but children 
are sometimes affected. It is more likely to 
attack sewermen, butchers, soldiers, and others 
who follow certain occupations that expose the 
workers to infection. The onset of the disease is 
sometimes attributed to poisoning by bad meat. 

Most of the cases occur in the summer 
months, and are met with in epidemics. It 
may arise repeatedly in the same place. 

Bacteriology. — Jaeger and Banti have de- 
scribed a proteus bacillus in the blood. The 
former observer found the same organism in 
ducks dying of jaundice that frequented the 
water where his patients had bathed and pre- 
sumably had been infected ; the bacillus he de- 
scribed as B. proteus fluorcscens. 

Further observations are re(|uired on this point. 

Morbid Anatomy. — The tissues of the body 
show the effects of a general toxic process. 
There is cloudy swelling of the cells of the 
kidney, liver, and heart muscle, going on to the 
further change of fatty metamorphosis. The 
changes in the liver may progress further and 
resemble those in acute yellow atrophy; the 
mucous membrane of the bile ducts becomes 
swollen and degenerated. 

Hiemorrhages may be present in the skin, 
mucous and serous membranes. 

The spleen is swollen. 

Symptoms. — The disease begins with malaise, 
headache, fever, pains in the limbs, and, gener- 
ally speaking, resembles influenza at its com- 
mencement. The pulse is rapid (120), but 
becomes slower after the onset of jaundice. 

Jaundice begins on the second or third day, 
is generally slight, and lasts about two weeks ; 
the motions may be clay-coloured, but usually 
contain bile, and are aften loose. 

The liver becomes enlarged and tender, and 
a marked feature of the disease is the splenic 
enlargement. 

Fever reaching 103 '"-104° F. lasts for about a 
week ; the temperature then falls and becomes 
normal at about the tenth day. 

The urine is albuminous, contains bile pig- 
ment, and sometimes blood and bile acids. The 
presence of casts shows that there is tubal 
nephritis. 

The pains in the limbs are especially marked 
in the calves ; there is great prostration, giddi- 
ness, and some delirium at night. 
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Epistaxis, purpura, and various cutaneous 
rashes such as herpes, erythema, and urticaria 
may be met with. 

A relapse may occur a week or so after the 
temperature has become normal ; its occurrence 
may be suspected if, after the end of the 
first attack, the spleen remains enlarged. The 
relapse lasts about a week. Chaufiard describes 
WeiFs disease as “ relapsing infectious jaundice,” 
but in Germany relapses are comparatively 
infrequently described ; thus in 84 cases, of 
which 73 were collected from German literature, 
Tymowski found that relapses were mentioned 
in 19. 

Diagnosis. — From epidemic catarrhal jaundice 
it is distinguished by its greater severity and 
evidence of its being not a local disease limited 
to the bile ducts, but a general infection, as 
shown by albuminuria and hsemorrhages, with 
secondary implication of the liver. The associa- 
tion with albuminuria would at once differen- 
tiate it from simple or from epidemic jaundice, 
or from the epidemic form that is sometimes 
seen in association with influenza. 

From enteric fever the Widal’s reaction would 
distinguish it. It was formerly described as 
“bilious typhoid” by Griesinger ; but the lesions 
of typhoid fever are not found in the body after 
death, and further, it is extremely rare to sec 
jaundice associated with typhoid fever. 

The more severe examples of Weil’s disease 
approach icterus gravis and acute yellow 
atrophy ; the difference is one of degree, as 
far as our present knowledge goes. 

Relapsing fever should be recognised by 
examination of the blood and the presence of 
the spirillum Obermeieri. 

Hsemoglobinuric fever should be recognised 
by examination of the blood, by the history of 
exposure to malaria, and by the vomiting. 

The Prognosis is fairly favourable, but con- 
valescence may be protracted. 

Treatment. — The patient should remain in 
bed until after the temperature has become 
normal, and should be restricted to a milk 
diet. All alcoholic drinks should be interdicted, 
and the patient should be encouraged to drink 
freely of water. 

Intestinal antiseptics, such as salol, salicylate 
of bismuth, or /8-naphthol, should be given. 

Liver — Tropical, Parasitic, and other Diseases 

The physiology and general medical affections 
of the liver have already been considered. This 
section mainly treats of so-called “tropical*’ 
and parasitic affections of the liver, viz. : — 
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Synonyms, — Capsulitis : adhesive or plastic 
hepatic inflammation. 

Definition , — Perihepatitis signifies inflamma- 
tion of the peritoneum covering the liver. 

Discussion of Terms ernployed , — Although the 
term capsulitis is frequently employed to denote 
inflammation of the peritoneum covering of the 
liver, this use of the word is apt to, and does, 
cause confusion. The peritoneum is frequently 
considered as the capsule of the liver ; but there 
is a capsule of subperitoneal (fibrous) tissue, en- 
veloping the liver independently of the peri- 
toneum, best seen at the several points where 
the peritoneum is wanting, but also present 
beneath the peritoneum itself. 

The surface capsule must not in turn be 
confused with Glisson’s capsule, which is the 
fibrous investment surrounding the vessels at 
the gate of the liver and penetrating with them 
into the liver substance, where it becomes 
continuous with the connective tissue of the 
liver itself. It is well to diflerentiate between 
the so-called capsulitis and perihepatitis. The 
former is a secondary aflection resulting from 
congestive and chronic inflammatory changes 
commencing within the liver, or it may be 
secondary to, or occur coincidently with, primary 
perihepatic inflammation ; the latter (perihepa- 
titis) may be a primary ailment, but may also 
result from changes commencing in the parietal 
or visceral peritoneum around the liver, or may 
be but part of a general peritonitis. 

The term capsulitis would be useful clinically 
were its meaning definitely understood. The 
(fibrous) capsule of the liver is a definite struc- 
ture seen best where the peritoneum is wanting ; 
but it exists also as a subperitoneal tissue, 
although thinned and stretched to a degree. 
The capsule is apparent in the hypertrophied 
condition met with in liver congestions due to 
cardiac regurgitation and cardiac and pulmo- 
nary obstruction, when it will be found as 
an opaque, white, tight-fitting covering to the 
liver. Capsulitis should be regarded as a con- 
dition the result of passive hepatic congestion 
or of chronic inflammatory changes, and although 
perihepatitis is apt to supervene, the thickened 
liver capsule may remain as such without 
perihepatic inflammation. 
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Perihepatitis, the result of general peritonitis, 
is dealt with under “ Peritonitis,” and is not 
considered in detail in this article. 

Anatomy, — The peritoneum envelops the liver 
in a closely-fitting covering, everywhere present 
except between the layers of the coronary 
ligament, where the gall-bladder touches the 
liver, and at the transverse fissure. 

The peritoneal reflections connecting the 
liver with the parietea and other viscera are 
arranged in three groups. 

(1) The suspensory or falciform ligament 
slings the liver to the abdominal wall and the 
under surface of the diaphragm ; in the fmtus 
the umbilical vein finds its way along the falci- 
form ligament, but after birth the vein is 
obliterated and remains as the round ligament 
of the liver. 

(2) The coronary ligament passes from the 
under surface of the diaphragm to the postero- 
superior aspect of the liver. A space is left 
between the two reflections forming it, which 
gives passage to the inferior vena cava and the 
lymphatics from the upper surface of the liver. 
At eithSr end of the liver the two layers forming 
the coronary ligament approach each other and 
constitute the right and left lateral ligaments. 

(3) The lesser or gastro- hepatic omentum 
passes from the stomach to the under surface 
of the liver in the neighbourhood of the trans- 
verse fissure ; the lesser omentum gives passage 
to the portal vein, the hepatic artery, the 
ductis communis choledochius, and the lym- 
phatics from the under surface of the liver. 
The peritoneum of both sacs touch the liver — 
the greater covering the upper surface wholly 
and the right side of the under surface as far 
as the antero-posterior fissure ; to the left of 
the fissure the lesser sac of the peritoneum 
covers the under surface of the liver. 

The Relations of the Liver. — The posterior 
and antero-superior aspects of the liver are in 
contact with the diaphragm for the most part, 
and only at the left anterior portion does the 
liver touch the abdominal parietes, in the region 
of the epigastrium. The under surface of the 
right lobe is in direct relation with the hepatic 
flexure of the colon, with the duodenum at the 
junction of its first and second portion, and 
with the right kidney in the order given from 
before backwards. On the under surface of the 
left lobe the liver overlaps the stomach. The 
gall-bladder occupies a groove on the under 
surface of the liver half-way along its anterior 
border. The gall-bladder differs from all the 
other structures in relation with the liver inas- 
much as the peritoneum does not intervene 
between them. 

Varieties. — Primary perihepatitis is by many 
authorities considered to have no place in the 
category of disease. It is frequently considered 
under the heading of hepatitis, or as part of the 
natural sequelae of hepatic lesions generally, or 


as a part of general peritonitis only. Perihepa- 
titis is, however, of considerable clinical import- 
ance, possessing both beneficial and deleterious 
properties sufficient to justify its position as a 
definite ailment. 

Secondary perihepatitis^ also, is too often con- 
sidered of no clinical or pathological moment ; 
its symptomatology is neglected and its sequelae 
held of but little or no account. This neglect 
is not justified, for whether in its clinical indi- 
cations or in its beneficial or pathological effects 
on the economy, secondary perihepatitis is of 
considerable moment. 

General pierihepatitis is the term employed 
when the serous covering of the liver is 
universally implicated. It is usually simply a 
part of general peritonitis, and seldom occurs 
as an isolated lesion. 

Local or patchy perihepatitis signifies a limited 
inflammatory affection of the serous covering 
of the liver. The extent of the area may 
amount to a small patch only, but, on the other 
hand, it may approach universality. 

Local 2 >^^^'ihepatitis may consist of a circum- 
scribed patch of recent inflammatory exudation, 
as occurs in hepatic abscess where the pus, as 
it gains the vsurface of the liver, causes effusion 
of lymph. Perihepatitis arising in conjunction 
with pericarditis, pleurisy, fractured ribs, or 
surgical operations, is usually met with on the 
antero-superior aspect of the liver. In ulcer 
of the stomach, in malignant disease and 
inflammation of the stomach, duodenum, colon, 
pancreas, gall-bladder and bile ducts, kidney, 
etc., perihepatitis will occur at the part of the 
hepatic peritoneum in most direct apposition 
with the diseased organ. In cirrhosis of the 
liver, perihepatitis may be well-nigh universal ] 
in syphilis, two or three large patches are the 
rule ; in cancerous and tuberculous infiltrations 
recent lymph may be present, but more fre- 
quently numerous ill-developed, fibrous adhe- 
sions pass from the apices of the various 
nodules to the parietal peritoneum or to the 
peritoneum covering adjacent viscera. In every 
hepatic abnormality involving the surface or 
capsule (fibrous) of the liver, perihepatitis is 
the rule and not the exception. 

Induced Perihepatitis. — Attempts are some- 
times made to induce perihepatitis by applica- 
tions of counter-irritants to the abdominal wall 
over the region of the liver. The object of 
this practice in threatening abscess of the liver 
is to provide a safe path by which the pus may 
reach the surface. Perihepatitis is also induced 
in cases of hydatids or liver abscess, etc., by 
the surgeon cutting down upon and exposing 
the liver, and if necessary stitching the visceral 
and parietal surfaces of the peritoneum together. 
In many cases of cirrhosis of the liver where 
the hepatic and parietal layers of the adjacent 
surfaces are made to adhere, a channel would 
be provided along which blood-vessels could 
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reach the liver and establish a freer vascularity 
of the organ by way of blood-vessels from the 
abdominal wall. A conservation of this nature 
is frequently established by pathological change, 
but there can be no doubt that surgical inter- 
ference in this direction should be much more 
frequently practised than it is. The peritoneum 
over the liver is accredited with the power of 
withstanding rough handling better than any 
other part of the membrane, and short of 
stitching the liver to the wall of the abdomen, 
a mere ruffling of the adjacent serous surfaces 
would bring about the salutary adhesive 
process. 

Causation. — Trmirnatic Perihejmtitis. — In- 
flammation of the antero-superior aspect of the 
liver, more especially in the neighbourhood of 
the costal margin, the result of a blow or 
pressure, is by no means uncommon. In the 
normal state the liver protrudes beyond the 
rib cartilages in the epigastrium, and here the 
result of bruising of the liver and of the 
peritoneal covering is most often found. 

The simplest form of traumatic perihepatitis 
is that met with as the result of tight-lacing. 
The portions of the thoracic and abdominal wall 
covering the liver are held immovable, and at 
the same time pressed firmly against the liver 
by the tight garments ; but the liver is moved 
to and fro by the contractions of the diaphragm, 
wdth the result that the opposite surfaces are 
bruised and chafed and a low form of circum- 
scribed peritonitis is set up. 

Injuries of the liver by fractured ribs must 
involve its peritoneal covering, which splits like 
a kid glove over a clenched fist. 

When the liver is ruptured the peritoneum 
may or may not give way to an extent com- 
mensurate with the injury; the rent in the 
peritoneum may fall considerably short of the 
tear in the liver, causing the blood to escape 
into a more or less complete bag of hepatic 
peritoneum. The rectus muscle in the epi- 
gastrium protects the liver beneath from in- 
jury ; but over the fundus of the gall-bladder, 
where the parietal tissues are wholly aponeurotic, 
little or no protection is afforded against a blow 
in this region, and the frequency of peritoneal 
adhesions round the gall-bladder, especially 
when the organ is distended, is thus partly 
accounted for. 

The liver, when struck by a blow in front, 
may rupture posteriorly or on the under surface 
only, and a local peritonitis may resolve itself 
into firm fibrous adhesions to neighbouring 
organs. 

Primary perihepatitis is, in the opinion of 
the writer, a condition met with especially in 
the Tropics, as the result of exposure to cold. 
Just as pleurisy may occur as a primary disease 
independent of pneumonia, so a localised or 
patchy perihepatitis may occur on the liver 
and from similar causes. In the Tropics it is 


the abdominal rather than the thoracic organs 
which are called upon to resist climatic 
influences, whereas in temperate climates the 
opposite is the case. Exposure of the abdomen, 
more especially at night, may end in an intestinal 
flux, or may give rise to acute pain in the right 
lower costal region, associated with increase of 
temperature, with hurried, shallow breathing, 
etc., signs and symptoms closely resembling 
pleurisy of the right 3ide. Wo are apt to 
assume that the ailment is primarily pleuritic 
and secondarily pcrihepatitic, and even the 
friction heard through the chest wall may 
be peritoneal instead of pleuritic ; yet are we 
slow to ascribe the friction sound to peritonitis. 
A careful investigation may elucidate the fact 
that perihepatitis, and not pleurisy, is the lesion, 
or that the inflammatory changes started 
together and not consecutively, as is so often 
assumed. 

Secondary pemhepatitis may be the result of 
lesions commencing within the liver. A hydatid 
tumour may excite a localised perihepatitis as 
it extends beyond the liver area ; but this is not 
invariably the case, and in consequence of the 
absence of a benign perihepatitis the contents 
of the hydatid may find their way into the peri- 
toneal cavity. In liver abscesses similar pheno- 
mena may develop — the presence or absence of 
adhesions determining the course of the pus and 
the safety of the patient. Cancerous and tuber- 
cular infiltrations of the liver seldom cause well- 
marked hepatic adhesions ; there may be no 
appearance of the exudation on the liver in 
either of these conditions, and even when it does 
occur it usually consists of weak adhesions 
between merely the apices of nodules and the 
parietal peritoneum. 

Syphilitic, amyloid, hypersomic, and inflamed 
conditions of the liver may each be associated 
with or may set up a concomitant perihepatitis. 

Pathology and Pathological Changes. — 
Non-infective perihepatitis has in the light of 
recent pathology come to be regarded as an 
impossibility. Bacterial invasion is at the root 
of inflammatory changes in the peritoneum as 
well as of all other serous membranes. 

In connection with the peritoneum certain 
bacteria are ever ready to launch themselves 
upon an altered or abnormal portion of its 
surface ; of these the bacillus coli communis is 
the most commonly met with. Resident in a 
normal state within the whole length of the 
alimentary canal, with physiological but with 
no pathological powers, yet this very bacillus, in 
altered conditions, may become pathogenetic to 
a degree. Should the walls of the intestinal 
tract become diseased, the bacillus coli travels 
beyond its natural limits, bearing in or around 
it a toxic agency. On the other hand, should 
any portion of the abdominal contents depart 
from the normal, thither will the bacillus drift 
and set up inflammatory or destructive changes. 
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The escape of the colon bacillus from the in- 
testinal tract need not be owing to direct injury 
of the intestinal walls, although, in the case of 
derangement of the liver, the intestinal functions 
will be necessarily upset. Reasoning from this 
basis, it is plain that a disturbance of nutrition 
of the endothelial lining of the peritoneal sur- 
face of the liver may attract the bacillus coli 
communis to the altered spot and inflammatory 
changes ensue. That 4/he inflammation set up 
should remain limited, or that the fluids exuded 
should fail to set up general peritonitis by find- 
ing their way into the general cavity of the 
peritoneum, seems remarkable. Explanations 
of this limitation are to be sought for in the 
fact that the peritoneum is endowed with a 
certain power of counteracting and resisting the 
toxic power of such infective influences. Ex- 
periment and every-day experiences in ab- 
dominal surgery prove this to be the case, and 
the principle admits of application in the case 
of individual organs being attacked. Moreover, 
the general pressure maintained in all parts of 
the abdominal contents thwarts the precipita- 
tion of fluid exudations to the lower reaches of 
the cavity. Were this not the case, pelvic 
peritoneal inflammation sul)so(picnt to any and 
every inflammation starting within the ab- 
dominal cavity would be more common. Pelvic 
peritonitis, however, does not necessarily, or 
even usually, succeed — showing that the inflam- 
matory fluids, issuing around the individual 
organ, are naturally primarily restricted to the 
peritoneum in the immediate neighbourhood of 
the diseased part. 

With the bacillus coli communis other bacteria 
appear, and both streptococci and staphylococci 
may infect a local peritoneal inflammation. 

The presence of the micrococcus lanceolatus 
(the pneumococcus of Fraeiikel) does not seem 
more common in perihepatitis than in other 
peritoneal inflammations, although the proximity 
of the liver to the lung and intimate lymphatic 
association therewith might have implied that 
such would be the case. 

The amoeba coli is also accredited with causing 
perihepatitis in two situations at least — viz., 
where the colon touches the liver, and again, 
upon the upper aspect of the liver. The amoeba 
coli, like the bacillus coli, is found at times in 
the intestines of healthy persons ; but in several 
abdominal diseases and functional derangements 
it becomes endowed with pathological powers, as 
witnessed in the so-called amoebic dysentery. 
Not only so, but it may become extra-intestinal 
by finding its way through the intestinal walls 
and gaining the cavity of hhe peritoneum. 
When the amoeba passes through the part of 
the colon in contact with the liver at the hepatic 
flexure the localised perihepatitis admits of ex- 
planation ; but how the parasite gains the upper 
surface of the liver is not so apparent. It 
would seem that the infection of this region is 


determined by the general drift of lymphatic 
fluids towards the upper part of the abdominal 
cavity, and that here, between the constantly- 
moving liver and diaphragm, a perihepatitis is 
induced which binds the liver to the diaphragm 
and the adjacent parietal wall. 

After perihepatitis the parts may return to 
their normal condition without any trace of the 
inflammatory disturbance being left. The lymph 
effused on the surface may undergo fatty de- 
generation and be absorbed together with the 
inflammatory fluids exuded. It is more usual, 
however, for the lymph to become organised 
and to remain : — (1) Of a numhrdnous sheet 
of adhesions, closely binding the liver to the 
diaphragm and the abdominal wall or to the 
neighbouring viscera ; the fibrous material may 
be as tough as leather — so much so that on 
the post-mortem table the parts cannot be torn 
apart. (2) The adhesions may have become 
stretched whilst in the pliant state, and, if so, 
they will appear as filament ovs adhesions allow- 
ing of fairly free movement between the liver 
and the neighbouring structures. During con- 
valescence from a perihepatitis, therefore, it is 
important that the patient should have massage, 
and take exercise calculated to expand the chest, 
for the purpose of lengthening the adhesions ; 
for when the adhesions are of a membranous 
character the right side of the chest is hampered 
in its movement, the right shoulder drops, a 
sense of weight remains in the right chest, 
especially when any exercise is taken ; therefore 
everything possible should be done to prevent 
“ the liver sticking to the ribs ’’ during the early 
stages of convalescence. 

Signs and Symptoms. — Acute perihepatitis, 
occurring primarily with or without pleurisy, 
or secondary to acute affections of the liver, 
is usually ushered in by a definite train of 
symptoms. An initial rigor, should it occur, is 
no guide to the nature of the peritoneal lesion 
around the liver. Pain diffused over the epi- 
gastrium and the right lower ribs suggests a 
general perihepatitis, whilst a pronounced pain, 
referred to a more or less definite spot, be- 
tokens a localised perihepatitis. Respiration is 
hampered, and the right side steadied and fixed 
against movement. A short, catching, hacking, 
dry cough is a frequent symptom often provoked 
when the liver is being examined. The pulse 
is hard and small, becoming softer only when 
free exudation occurs. The muscles of the 
abdominal wall generally, and over the region 
of the liver especially, become tense and rigid 
the moment any attempt is made to e.xamine 
the liver. Percussion below the costal margin 
is attended by pain. When the liver is grasped 
and moved between the hands, by placing one 
over the right lower ribs behind and the other 
over the region of the epigastrium, acute pain 
is usually elicited, and frequently a sharp, 
darting pain shoots up to the shoulder, causing 
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the patient to scream and remonstrate strenu- 
ously against the manipulation being repeated. 
The pain from perihepatitis is not usually 
diffused over the shoulder, as in the case in 
hepatic pain, but is frequently concentrated on 
the cervical aspect of the angle formed between 
the clavicle and the acromion process of the 
scapula; the patient will frequently press a 
finger firmly and deeply into the recess to 
relieve pain. Vomiting occurs especially when 
the stomach walls are in contact with the area 
of perihepatic inflammation. Hiccough is at 
times troublesome. The usual accompaniments 
of “feverishness,^’ headache, foul tongue, etc., 
are less frequent in perihepatitis than in almost 
any other inflammatory state. The facial 
aspect in perihepatitis, as compared with hepatic 
ailments, is usually most marked. In lesion 
confined to the liver the patient is apt to despise 
his affection, can with difficulty be kept in bed 
or even indoors, and his aspects show little sign 
of suffering. When perihepatitis supervenes 
all this is changed, and the patient’s drawn 
features and general condition of suffering 
indicate that the peritoneum is involved in the 
inflammation. 

In every case of perihepatitis the genesis of 
the ailment must be sought for. The condition 
is so frequently secondary to some diseased 
condition of the liver, peritoneum, pleura, 
pericardium, lungs, heart, and kidney, that 
each of these ought to be systematically ex- 
amined in turn. Well-nigh every affection of 
the liver may engender perihepatitis ; it may be 
but a part of a general peritonitis, acute or 
chronic ; pleurisy and pneumonia may coexist, 
may precede, or may follow a perihepatitis ; peri- 
carditis is a frequent concomitant and a possible 
etiological factor. Regurgitant venous condi- 
tions due to cardiac incompetency or cardiac 
and pulmonary obstruction are always associated 
with mechanical congestion of the liver, a 
tense capsule, and a tendency to perihepatitis. 
Interstitial nephritic changes with albuminuria, 
ascites, etc., are frequently the antecedents of 
chronic peritonitis, and therefore of general 
perihepatitis. In every case of chronic peri- 
hepatitis kidney mischief is to be suspected and 
sought for. Of the signs and symptoms observ- 
able in perihepatitis none are more character- 
istic than the position assumed by the patient. 
Lying on the left side is attended by pain of a 
severe and characteristic nature. The patient 
describes the pain as of a sharp, dragging 
character, whilst at the same time the breathing 
and the heart rhythm are interfered with. Lying 
on the right side is also frequently accompanied 
by pain, and the patient finds most comfort on 
the back with the knees drawn up and the head 
and shoulders well supported by pillows. 

The friction sounds of perihepatitis differ to 
some extent from those heard in pleurisy. In 
recent pleurisy the friction note is high-pitched, 


continuous, and formed as it were by a number 
of short, rapid, consecutive crackles. The 
peritoneal rub is attended by a low note, is 
heard chiefly at the beginning of inspiration and 
at the end of expiration, and consists of a few 
slowly-emitted rubs. 

Prevaleiice of Perihepatic Adhesions. — At 200 
post-mortem observations made by the writer, 
55 presented perihepatic adhesions in some form. 
The cases were not selected, the notes being 
taken from cases irrespective of the cause of 
death. Forty of the observations were made in 
Hong-Kong, and the remainder in London. In 
the Tropics, although the number observed was 
too small for positive opinion, Europeans pre- 
sented hepatic adhesions more frequently than 
in the case of natives. In 30 of the 55 cases 
there was no suspicion of hepatic disease during 
life. 

Perihepatitis and Ascites, — General peri- 
hepatitis, apart from hepatic lesions and 
general peritonitis, is so rare an affection that 
there are but few data to go upon as to its 
immediate effects and sequelye. Such evidence 
as there is, however, would appear to indicate 
that perihepatitis, per se, is not directly pro- 
vocative of ascites. That perihepatic infiltrations 
and inflammations cause constrictions of the 
vessels at the gate of the liver to any marked 
extent, and therefore become a potent factor in 
developing ascites, is not in evidence. Were it 
so, it is not likely that the bile passages would so 
frequently escape constriction, while the portal 
vein, with which the bile ducts are so closely 
allied in position, would alone suffer. And as 
we know jaundice to be a rare symptom in 
perihepatitis, we have no right to assume that 
ascites is likely to follow perihepatic thickening. 
With the liver in a state of even advanced 
cirrhosis, ascites when it occurs is a late 
development, and one which post-mortem 
evidence shows is most frecpiently associated 
with chronic peritonitis. The supervention of 
general peritonitis (with perihepatitis) in a 
case of cirrhosis appears to be the state most 
favourable to develop ascitic complications. In 
cirrhosis of the liver, especially when associated 
with interstitial nephritis, perihepatitis is a 
frequent lesion. The adhesions formed in such 
a condition may be confined to the liver, spleen, 
and colon, or they may be part of a general 
chronic peritonitis so commonly met with in 
cirrhosis with ascites. The immediate part 
played by a cirrhotic liver in causing ascites is 
not yet settled, for it would appear that ascites 
seldom becomes pronounced until a general 
peritonitic change supervenes. But few cases 
of universal perihepatitis without general peri- 
tonitis have been observed, and as in these 
ascites has not been recorded, it is fair to as- 
sume that perihepatitis by itself is not a primary 
determining cause of ascites. 

The sequelce of perihepatitis may be classified 
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intoT the beneficial and the harmful. The 
beneficial effects of perihepatitis are seen when 
the liver adheres to other organs as the result 
of disease commencing within its own boundaries 
or arising in neighbouring organs. Abscesses, 
hydatids, etc. extending from the liver may, 
by the perihepatitis they induce, be guided by 
channels to safe outlets. Pus may come to 
the surface, may be conducted through the 
diaphragm and lung,^ may reach the colon, 
stomach, etc., along tracts which prevent its 
bursting in the peritoneum or pleura. In the 
same way in hydatids and even in malignant 
disease, a barrier, the result of perihepatitis, 
may be formed which may check for a time, at 
any rate, serious results. Disease in neigh- 
bouring organs may also be arrested by a 
timely perihepatitis. Perforating ulcers of the 
stomach, disease in the colon and pancreas, may 
be arrested at the liver walls by perihepatitic 
barriers of inflammatory tissue. The beneficial 
results of perihepatitis are also seen in cir- 
rhosis, where, by extensive adhesions, the vas- 
cular supply of the liver is benefited to a high 
degree.* The detrimental action of perihepatitis 
is evident in the arrest of movement, caused by 
the liver and diaphragm being bound together, 
whereby the breathing is impeded, exercise is 
curtailed, the functions of the liver do not 
derive the full benefit of the respiratory move- 
ments, and in consequence the general health 
becomes impaired. 

Induration of the liver tissue is another patho- 
logical state ascribed to perihepatitis. Recurrent 
attacks of perihepatitis, seen especially in resi- 
dents in the Tropics, there can be no doubt, 
tend to infiltrate the liver with fibrous tissue ; 
but that perihepatitis and subsequent capsulitis 
directly cause a general induration of the liver 
substance is a sequel of conditions not by 
any means constant. In many post-mortem 
examinations such a train of pathological 
changes would seem undoubted, but in others 
the liver retains a normal appearance, or it 
may even become softer than is natural. In 
yet another group of cases of perihepatitis 
the branches of the portal vein may be found 
surrounded by fibrous thickenings whilst the 
liver-cells retain their normal appearance. The 
information at our disposal is too limited to 
come to a definite conclusion in the matter ; 
but the question seems to be mostly one of 
time and degree, as recurrent attacks of peri- 
hepatitis may no doubt bring about some degree 
of hepatic induration. 

The post-mortem appearances of perihepatic 
inflammation may bo (1) a general coating of 
recent lymph on the surface of the liver, which 
can be easily peeled off ; (2) the lymph may 
become organised and form fibrous material, 
which may extend as a tough membranous 
layer binding the liver and the adjacent parts 
firmly together, so that the liver can only move 


during respiration with the diaphragm and the 
viscera in contact with it as a whole ; or (3) the 
fibrous material may be stretched and thinned 
out into filamentous bands which allow of fairly 
free movement. 

Diagnosis. — Acute perihepatitis is most apt 
to be mistaken for pleurisy of the right side. 
When we consider how often even the presence 
of a liver abscess is obscured by and mistaken 
for a right basal pneumonia, we are prepared 
for serious difficulty in this direction. Pleurisy 
and perihepatitis are, as shown above, frequently 
concomitant diseases. In almost every case of 
old pleuritic adhesions at the lower part of 
the right chest, perihepatic adhesions will be 
met with post-mortem, and the two conditions 
may have arisen, developed, and run their 
course in common. It is usual to assume that 
the affections are not coincident, and that the 
pleurisy is the primary ailment ; this is 
frequently the case, no doubt, but in many 
instances the peritoneum may have been first 
affected, or the two conditions may have started 
together. The pleuritic signs and symptoms 
are apt to, and usually do, obscure the peri- 
toneal. The friction sounds are ascribed to 
the pleural state, whereas the peritoneal rub 
may be the more marked. By grasping the 
liver by the hands placed front and back, and 
moving the liver backwards and forwards, the 
diagnosis may be cleared up. The sharp, 
excruciating pain shooting up to the clavicular 
angle can only be elucidated by this method, 
and the diagnosis of perihepatitis with or with- 
out pleurisy can be established. There are 
several other diagnostic features which are 
sufficiently obvious from a study of the signs 
and symptoms. 

The diagnosis of perihepatitis in cases of 
interstitial nephritis, accompanied by cirrhosis 
and ascites, is of little clinical consequence, as 
the perihepatitis itself plays but a small part 
in hastening the end ; and, again, perihepatitis 
is assumed to be present when the signs of 
chronic peritonitis are apparent. 

The most important clinical point to settle 
is whether a recurring perihepatitis is or is not 
accompanied by cirrhosis. A patient who has 
cirrhosis or hepatic induration will in all 
probability have at the same time peritoneal 
adhesions over the liver. Exposure to chill, 
injury, etc. may, however, set up a subacute 
perihepatitis, supervening upon old perihepatic 
trouble, without marked symptoms of hepatitis 
or increasing induration. 

If the liver tissue is not seriously involved — 
and it may not be — it is important to check 
the perihepatitis, however slight or subacute, 
as there is a danger of the liver becoming, in 
time, indurated and even cirrhosed. On the 
other hand, if cirrhosis is marked, a further 
development of perihepatic adhesions is cal- 
culated to do good by establishing relief 
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channels for the vascular and lymphatic com- 
munications of the liver. The practitioner is 
therefore in a dilemma concerning the prog- 
nosis, as, on the one hand, perihepatic adhesions 
by inducing induration may injure the liver 
tissue, whilst, on the other hand, given a 
cirrhosed liver, perihepatic adhesions will help 
the liver to acquire an additional blood-supply. 

If jaundice is present with the other clinical 
evidence of cirrhosis, then is it almost certain 
that the liver is seriously cirrhosed ; but when 
jaundice and ascites are absent, the pain, etc., 
in the region of the liver is in all probability of 
perihepatic origin and the liver tissue is not 
seriously involved. 

Prognosis. — Perihepatitis may be a mere 
local condition brought on by chill and exposure, 
and may subside without further recurrence. 
Perihepatitis supervening in a case of cirrhosis 
may be beneficial in its effects by allowing an 
increased and alternative blood-supply to the 
liver. Recurrent attacks of perihepatitis in a 
person with a fairly normal liver may set up a 
capsulitis, and the fibrous change advancing 
into the liver substance will, in time, interfere 
with the nutrition of the liver-cells themselves, 
inducing atrophy. It is therefore of the utmost 
importance in prognosis to ascertain the con- 
dition of the liver, of the peritoneum, and of 
the kidneys before coming to a conclusion. 

Treatment. — When the signs and symptoms 
of perihepatitis are pronounced, a definite line 
of treatment must be pursued. Rest in bed is 
of primary importance, whilst at the same time 
the warmth of the bed-clothes is beneficial. 
The diet is of consequence — red meats and 
alcohol being strictly withheld. Locally, the 
pain may be relieved by poultices and hot packs; , 
or, when very severe, the right side may require 
strapping, so as to prevent movement. Counter- 
irritation may be applied over the hepatic area 
by means of oil of mustard, sinapisms, or the 
liniment of iodine. Eight or ten leeches applied 
over the region of the liver frequently checks 
the progress of the inflammation. Should ascites 
develop, paracentesis may become necessary. 

In addition to local treatment the liver may 
be acted upon by therapeutic means. Sulphate 
of soda will best serve the purpose of a hepatic 
drain, the effervescing preparation being the 
more agreeable form in which to administer the 
drug. Recurrent perihepatitis must be treated, 
to begin with, in a manner similar to that em- 
ployed for the acute form. As hepatic congestion 
is usually present with this condition, it is well 
to administer the chloride of ammonium in an 
alkaline mixture for some days after the more 
pronounced symptoms have disappeared. Iodide 
of potassium is to be recommended as a means 
of counteracting the local tendency to fibrous 
deposit, after a subacute attack of perihepatitis 
has subsided. 

Old-standing adhesions, the result of peri- 


hepatitis, are to be treated by massage ana by 
hot packs, followed by inunctions (of mercurial 
ointment). Systematic exercises, especially de- 
voted to chest expansion and movements of the 
arms, especially the right, are of benefit in 
loosening the adhesions between the liver and 
the diaphragm or abdominal wall. 

Perihepatitis may be induced in advanced 
cirrhosis by exposing the liver by abdominal 
section, and “ ruffling the peritoneum over the 
liver by scraping with a blunt instrument or 
other means. The beneficial effects of such 
treatment can only be expected in exceptional 
cases, where cirrhosis of the liver is marked and 
uncomplicated by kidney disease, by cardiac or 
pulmonary regurgitation, or by any of the 
deposits and infiltrations to which the liver is 
liable. 

Acute Hepatitis, Malarial Hepatitis 

Definition. — Acute inflammation of the par- 
enchyma of the liver. 

Etiology. —By far the commonest cause of 
acute hepatitis is malaria. In temperate cli- 
mates derangement of the liver, associat-jd with 
a determination of blood to the organ, seldom 
passes beyond the stage of acute hypersemia. 
The chief exception to this statement is to be 
met with in cases of alcoholic engorgement; 
but primary hepatitis is not usually of alcoholic 
origin. Alcohol induces a gradual induration of 
the connective tissue of the liver, the chronicity 
of which is occasionally interrupted by acute 
hypenemia of the organ, or it may occasionally 
amount to an actual acute inflammation. 

A primary hepatitis, however, is uncommon 
outside warm climates, and the cause, rightly 
or wrongly, is assigned to malaria. Exposure 
to cold or to the sun alone, or climate, may be 
factors in the genesis of hepatitis, even when 
the malarial parasite is present in the blood ; 
and proofs are not wanting that from some such 
causes, independently of malaria, hepatitis may 
arise. The writer treated a case of acute 
hepatitis going on to suppuration on a man 
who had arrived in the Tropics but five weeks 
previously, who had never had dysentery nor 
an attack of malaria. 

Signs and Symptoms. — The chief distinction 
between congestion and inflammation of the 
liver is the absence or presence of fever. It 
may be taken as a maxim that, given a tem- 
perature over 100® F. in derangements confined 
to the liver itself, hepatitis is present. The 
borderland between hyperajmia and inflamma- 
tion of the liver is but a step, and the state of 
the temperature seems the most reliable factor 
in determining the distinction. Each possesses 
several points of individuality, but the signs 
and symptoms of hepatitis seem but an aggra- 
vated form of those met with in hypersemia. 

The pain in hepatitis is greater, both whilst 
the patient is at rest and during movement; 
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the Shoulder-ache is more definite and concen- 
trated; vomiting and retching are more pro- 
nounced and frequent ; and blood is more often 
present in the vomit. The thoracic movements 
in hepatitis are shallow in the extreme; the 
abdomen is rigid ; and even the weight of the 
bed-clothes causes discomfort. Restlessness, 
irritability, impossibility of lying on either side 
or flat on the back with a low pillow, aid in 
the diagnosis. The jmtient prefers to sit 
propped up in bed with a support to the back 
and with the knees flexed in a semi-sitting 
posture. 

The tongue is usually red, except on the 
posterior part, where it is coated with a dry 
brownish-yellow fur ; thirst is distressing ; vomit- 
ing of bilious matter, becoming ultimately of a 
watery greenish appearance, attended by violent 
retching, may be incessant, causing exhaustion 
and at times collapse. The bowels may remain 
inoperative, probably from paresis, for days, 
or an acrid fluid diarrhoea prevails with fre- 
quent calls to stool. The contents of the bowel 
when expelled possess a foul smell, inducing 
frequently an attack of vomiting before the 
patient leaves the closet. 

The urine is scanty, high-coloured, and loaded 
with urates ; occasionally albumin is present, 
and the amount of urea varies from day to day, 
now increased, now diminished in (quantity. 

The pulse is quick, hard, and full ; the 
breathing is shallow ; and a dry cough, causing 
at times acute suffering, is always dreaded by 
the patient. 

The liver, when examined, in primary hepa- 
titis will be found increased in area in every 
direction. The upper limit of dulness may 
extend as high as the nipple ; and far beyond 
the costal margin, it may reach to just above 
the umbilicus. In other cases the area of the 
liver dulness may not be so pronouncedly in- 
creased. In hepatitis associated with spirit 
drinking there may be little or no enlargement, 
owing, no doubt, to the presence of cirrhosis, 
but in primary hepatitis the increase in size is 
usually as described. On percussion, palpation, 
and movement of the liver (by a hand placed 
back and front) acute pain is complained of ; 
and when perihepatitis is present, as is so often 
the case, the agony of pain caused by the 
examination causes positive dread of its being 
repeated. Jaundice, even in a mild degree, is 
quite exceptional. 

When malaria is the cause of hepatitis the 
spleen will be found enlarged ; but in non- 
malarial forms of the disease it is not usual 
to find the area of the spleen increased in size. 
Dysentery may precede, may appear simul- 
taneously with, or may occur during an attack 
of hepatitis. Should any of these conditions 
prevail, there is great likelihood of the inflam- 
mation ending in suppuration. An attack of 
simple hepatitis usually lasts a week or ten days. 


Morbid Anatomy . — Opportunities of examin- 
ing the liver post-mortem in the initial stage 
of acute hepatitis seldom occur ; but in post- 
mortem examinations of patients dead of acute 
malarial diseases, the following changes will be 
noted : — 

(1) The liver may be considerably or only 
somewhat enlarged, and of a dusky, pigmented, 
slate-grey appearance. When cut into, the 
vessels will be found charged with blood, and 
the parenchyma of the liver markedly softened. 
Perihepatitis is commonly found to a greater or 
less extent, and the general capsule is thickened. 

(2) When the blood of the liver is examined 
microscopically in the early stages of acute 
malarial disease, the capillaries will be found 
to contain numbers of pigment -laden cells 
clinging to the walls of the blood-vessels or 
accumulated in masses forming actual thrombi. 
The cells are leucocytes, phagocytes, or the 
large white cells derived from the splenic tissue, 
and containing, it may be, not only melanin, 
but incorporated infected blood corpuscles, free 
malarial parasites, and even the products of 
hjemoglobinic disintegration. These macro- 
phages and pigment-laden cells are carried by 
the splenic vein from the spleen, where the 
cells laden with the malarial parasites seem to 
have deposited their burden, as but compara- 
tively few malarial parasites are met with in 
the blood of the liver capillaries. At this stage 
the cells of the liver show a cloudy swelling. 

(3) At a later stage of the malarial infection, 
the characteristic melanin will be found incor- 
porated in the endothelium lining of the cells. 
The pigmented endothelial cells swell and still 
further tend to block the capillary channels and 
produce areas of stains, with the result that 
atrophy or necrosis of some of the liver lobules 
occurs and the vascular network dilates. 

(4) At a still later period the melanosis is 
found to be extravascular and the pigment 
infests the whole lobule, but accumulates chiefly 
at the periphery. The phagocytes are mean- 
while actively engaged in removing the detritus 
left in the necrotic patch, and a process of re- 
generation of the liver parenchyma commences. 

(5) The melanin, in course of time, reaches 
the outer rim of the lobule and becomes peri- 
or inter-lobular and extravascular. A slate- 
grey coloured rim is seen around each lobule, 
the lobule itself appearing of a brownish tinge 
within its darker ring of pigment. 

(6) Finally the pigment diminishes and then 
disappears, leaving the liver enlarged and 
granular, the lobules distinct and surrounded 
by a pinkish -tinged hyperplastic connective 
tissue. 

The disappearance of the malarial melanin 
from the parenchyma of the liver is effected 
no doubt by the mononuclear and polymorpho- 
nuclear cells, which carry their burden to the 
lymphatics and the lymphatic glands. In the 
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glands the pigment is ultimately detained and 
stored, hence the dark colour of the glands at 
the gate of the liver and elsewhere in chronic 
malaria. 

It will be observed that, alongside of atrophy, 
degeneration, and phagocytic removal of necrotic 
tissue, regeneration proceeds amain. In those 
parts where the stroma is destroyed by a 
hyperplasm no regeneration of liver tissue is 
possible; but in others, after the pigment in 
the endothelial cells lining the capillary walls 
has been got rid of, and the blood- current 
restored, young hepatic cells are seen occupying 
the stroma and arranging themselves in rows 
radiating from the centre in the manner charac- 
teristic of cells in a hepatic lobule. 

The structure of a tropical liver can, from the 
account just given, be readily understood. The 
perilobular thickening, the destruction of liver- 
cells, and their place taken by areas of dilated 
vascular and lymphatic vessels in a connective- 
tissue stroma, the increase in size of some lobules 
and diminution in others, account for the large 
smooth-surfaced liver met with as the results of 
malaria. 
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Under this title several hepatic ailments, 
differing considerably in their symptoms and 
wholly in their cause, are included. It is clini- 
cally unfortunate that such is the case ; and 
although several would-be distinctive names 
have been bestowed upon each of them, the 
terms active and passive congestion continue 
to be the accepted nomenclature. 

A. Active Congestion. — Definition, — When 
a large excess of blood is present in the liver 
owing to increased “ inflow'’ from the portal 
vein or hepatic artery, the liver is said to be in 
a state of active congestion or hyperiemia. 

Causation . — In health, after every meal, the 
quantity of blood brought to the liver by the 
portal vein is increased in amount ; and as the 
digestion of the meal proceeds, the hypersemia 
lessens and finally subsides. Owing to several 
causes, however, the hyperiemia created during 
digestion of a meal may be excessive, and may 


continue even after the meal has completely 
disappeared from the stomach. The failure of 
the physiological flow and ebb of blood to the 
liver may be owing to one of the following 
causes : — 

(1) The amount of the solids and fluids in- 
gested may be in excess of the power of the 
liver to deal with or assimilate. (2) The char- 
acter of the food may be of so irritating a 
character, or the quantity of alcohol imbibed 
may be so excessive, that a hepatic engorge- 
ment ensues. (3) The gastro-intestinal tract 
may, owing to altered conditions or to disease, 
produce toxic elements which reach the liver by 
way of the portal vein and set up hepatic irrita- 
tion and consequent hypereemia. (4) The liver 
may be rendered hypera3mic through the blood 
of the general circulation becoming impregnated 
by toxicants, such as malaria, the poisons of 
several of the common fevers, yellow fever, etc. 
(5) Active congestion of the liver may result 
from exposure to cold. 

Several of these causes give rise to what is 
popularly known as “biliousness," a term which, 
although elastic in its meaning, conveys fairly 
definitely what is implied. In consequence of 
over-stimulation by alcohol, by wines rich in 
salts, by excess of food, etc., the functions of 
the liver are interfered with to such an extent 
that assimilation and excretion are over-taxed ; 
the blood is surcharged with salts, which may 
result in a gouty storm ; the urine becomes 
loaded with urates, alternating with oxalates, or 
it may be with albumin or sugar. Slight jaun- 
dice may be present, caused either by pressure 
on the radicles of the bile ducts, or it may be 
the result of catarrh of the duodenum and com- 
mon bile duct, induced by the dyspepsia which 
almost invariably accompanies hepatic conges- 
tion. Gastric catarrh, as distinct from intestinal 
catarrh, is often a feature in congestion of the 
liver. The gastric juice may fail in its function 
whilst the intestinal juices and the assimilation 
of food in the intestine continue to be normal. 
In such a condition the congestion of the liver 
is secondary to the gastric condition, and evan- 
escent in character, and not the cause thereof. 
Were the liver primarily hypersemic, the whole ali- 
mentary canal would be affected simultaneously. 

In another group the intestinal tract is the 
primary seat of pathological change. Catarrh, 
ulcers, excoriations, inflammatory changes, or 
retained faeces give rise to abnormal chemical 
products which reach the liver by the portal 
vein and cause a local determination of blood. 
Auto-intoxication from this source reaches the 
system by way of the portal vein, and the liver 
is the organ disturbed in the first instance. 
The hyperaemia of the liver may be but the 
first stage of the sequence which afterwards 
induces hepatitis and then cirrhosis or suppura- 
tion. According as the products absorbed are 
wholly bacterial in their nature, or bacteria 
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accompanied by the products of their life and 
death, so will the hypera3mia end. 

The enlargement of the liver which occurs in 
the febrile state connected with the eruptive 
and other fevers is due to a general blood in- 
fection. The spleen is involved in the same 
lesion, and frequently the kidneys, the lungs, 
the intestine, the brain, etc., show signs of 
functional disturbance. Malaria is a toxic 
agent belonging to thi^ group, and yellow fever 
in its several forms probably affects the system 
in this fashion. 

So-called menstrual jaundice ” is by some 
regarded as toxic in origin, and by others as a 
neurotic affection. At the grand climacteric, cases 
have been recorded in which congestion of the 
liver with slight jaundice has occurred, and even 
during suppression of the ordinary menstruation 
similar symptoms have been noted. 

The jaundice which accompanies influenza in 
some outbreaks is accompanied by a hyperajmia 
of the liver. The attack lasts from five to eight 
days, and the divergence of the biliary secretion 
is chiefly observable in the urine, although the 
skin also may be slightly tinged. 

Exposure to cold or sudden chill is popularly 
believed to be a cause of hepatic congestion, and 
one which will bear investigation. It is in the 
Tropics that “a chill upon the liver’’ is most 
frequently observed, and it is during two periods 
of the day that there are special dangers from 
this cause. One period is just as the sun is 
setting, when the earth rapidly cools, when the 
perspiration is suddenly arrested, and when the 
clothing, damp from perspiration, acts as a cold 
wet pack to the surface of the body, lowering 
the temperature, chilling the surface, and driv- 
ing the blood from the skin to the thoracic and 
abdominal organs. At yet another period of 
the tropical day is “chill” apt to supervene 
— namely, in the early morning whilst yet in 
bed. The natural fall in temperature which 
occurs diurnally about 4 a.m. is a frequent 
source of abdominal trouble, and hypersemia 
of the liver particularly. In great heat the 
bed-clothes are thrown off, or one may have 
retired without any covering. As morning ap- 
proaches, however, the cold wakes the sleeper 
and he almost involuntarily covers the abdomen 
with a blanket, a sheet, a pillow, or whatever 
is at hand. The protection may have been 
applied in time and the effects of the chill 
prevented ; but, on the other hand, diarrhoea 
or a congestion of the liver may result. 

The Effect of a Tropical Climate on the Liver. 
— A young European when he first takes up 
residence in a warm climate finds that the con- 
tinued heat acts as a stimulant. His physical 
energy for some months is increased, and his 
digestive organs enjoy an increased functional 
activity. The liver would seem to partake in 
the excitement, and the result is copious motions, 
deeply stained by the colouring matter of the 
VOL. v 


bile. After a time, however, certainly within 
twelve months, the functional higher activity 
seems to become exhausted ; in course of time 
the bile diminishes in quantity, until, judged 
by the pallor of the stools, it would appear 
that the liver action is imperfect. Other 
symptoms elucidate the same fact, and a form 
of dyspepsia supervenes, accompanied by epi- 
gastric fulness after meals and a sense of sink- 
ing when the stomach is empty. Buoyancy 
of spirits disappears, lethargy supervenes, and 
several minor ailments, such as occasional head- 
aches, attacks of morning diarrhoea, etc., bring 
out the full meaning of the eflects of “ climate.” 
In this state, if the liver is examined, it will 
be found increased in bulk. Percussion elicits 
a feeling of discomfort or actual pain, and all 
the signs and symptoms of hepatic congestion. 
In this state a chill, a wetting, wearing damp 
clothing, a cold bath, indulgence in alcohol, 
or exposure to the sun, may bring about a 
hepatitis. 

Should, however, care in clothing and diet 
be exercised, combined with judicious medicinal 
treatment, the hepatic hypertemia may subside, 
and a normal state of health be re-established. 
When recurrent attacks of congestion of the 
liver occur, owing largely to persistent depar- 
ture from the hygienic necessities of a tropical 
climate, the liver will become permanently 
damaged. Chronic thickening of the capsule, 
perihepatitis, induration of the connective tis- 
sue of the liver, to a greater or less extent, 
will supervene, and true cirrhosis or hyper- 
trophy may result. The liver in tropical 
climates, and in consequence of successive 
attacks of hypersemia, may become perma- 
nently enlarged, even to a great extent ; but, 
on the other hand, an atony or true atrophy 
with shrinking in bulk may ensue. It is by no 
means an uncommon — in fact, it may be styled 
a common — condition to meet with a small 
liver in old tropical residents. In many in- 
stances it is an atony rather than a true 
atrophy which occurs. In several intestinal 
lesions such as chronic diarrhoea, hill diar- 
rhoea, and sprue, the liver is reduced in size 
to comparatively minute dimensions ; and even 
independently of any marked ailment, shrink- 
age of the liver is to be met with. The cause 
of such a condition is frequently to be found 
in the reduction in diet incumbent upon persons 
inflicted with gastric or intestinal derangements. 
The quantity of food is reduced to a minimum, 
and the nature of the alimentation is frequently 
of a kind but little calculated to stimulate the 
liver to action. The effect is atony of the 
hepatic function, and if this be attended by 
intestinal flux, the portal system is kept per- 
manently drained of its natural blood-supply 
and the organs of the chylopoietic system 
generally attenuated. 

Sigm and Sy7nptom8 . — In Active HvPERiEMiA 

32 
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of the liver the patient complains of lassitude, 
loss of appetite, abdominal fulness, frontal 
headache, and inclination to lie down and 
sleep during the day, which is surely followed 
by sleepless nights or imrefreshing sleep. The 
tongue is furred, and the patient complains of 
a bad taste in the mouth. There may be 
nausea, retching, and vomiting at times of 
bilious matters; the feeling of sinking in the 
epigastrium is probably caused by an accom- 
panying gastric catarrh ; there may be an 
intestinal flux with bilious, acrid, and scalding 
stools, or the motion may be pale ; constipation 
may succeed diarrhoea, or the constipated habit 
may persist from the first. Itching of the anus, 
especially if piles are present, and a moisture 
around the anus cause considerable annoyance ; 
internal piles, if present, may enlarge and bleed. 
Jaundice to some extent is usual with yellow 
conjunctivjei bile-colouring matter in the urine, 
and a greenish-yellow tinge of the skin. The 
urine tends to scantiness, and is dark in colour 
and loaded with urates. On percussion and 
palpation discomfort is elicited over the region 
of the liver, but there is seldom actual pain. 
In the right shoulder a “rheumatic’^ feeling 
may exist, and a definite tender spot on the 
posterior border of the scapula is not uncommon. 
The area of the liver dulness may be slightly 
increased, but is never markedly so unless the 
patient has been the subject of frequently re- 
curring attacks of congestion. Lying on the 
left side is attended by discomfort and is un- 
consciously avoided. The patient, especially if 
the hypersemia is alcoholic in origin, not in- 
frequently states that “ he feels the liver 
jump ; this peculiar symptom would appear 
to be caused by the descent of the diaphragm 
more sharply than usual on the tightly-dis- 
tended liver capsule. The breathing is mostly 
thoracic and always shallow, and a “stomach” 
cough may occur spasmodically, especially on 
getting out of bed. Exercise is attended by 
marked shortness of breath, palpitation, and 
either increased pallor or purplish congestion 
of the face. Elevation of temperature is the 
exception, and when it does occur it seldom 
exceeds 100° F. 

Tropical Liver. — Signs and Symptoms , — In 
the more common hyperaemia met with in 
persons who have resided in the Tropics, most of 
the general signs and symptoms above recounted 
are met with ; but, in addition, there are a few 
that are characteristic of the condition. A 
history of malaria, of diarrhoea or dysentery, of 
long-continued dyspepsia, is usually present. 
Enlargement of the spleen is almost a constant 
accompaniment of the hepatic trouble. Anaemia 
and the peculiar skin tint, “ the tropical mask,” 
are always signs of long-continued liver con- 
gestion in the Tropics. Weakness, inability to 
take exercise, giddiness, and that condition of 
nervous irritability best expressed in the word 


“ peppery ” are very general concomitants. 
Oxalates may appear in the urine, which is pale 
in colour, of low specific gravity and containing 
urea in excess, and may alternate with dark- 
coloured, bile-stained urine containing urates. 
The action of the bowels is irregular ; the stools 
may be frequent and inconstant as to the times 
they are passed, or constipation may prevail. 
Bile is usually absent from the stools, but at 
intervals it comes down in what seems an im- 
perfect form, judging by the foul odour it 
engenders, and its irregular distribution in the 
faeces. The liver may be enlarged without much 
tenderness, or it may be small and shrunken, 
scarcely reaching the costal cartilages. 

Diagnosis . — The “biliousness” associated 
with congested liver serves to direct attention 
to the source of the ailment. The increased 
size of the organ in all directions ; the absence 
of, or but occasional evelation of, temperature ; 
the local fulness, discomfort, or actual pain ; 
the history of the case, especially as it relates 
to alcohol ; the slight jaundice ; and the general 
disturbance of the whole length of the alimen- 
tary tract, are usually sufficient to establish a 
correct diagnosis. 

Prognosis , — An occasional congestion of the 
liver from indiscretion in diet, or from catching 
cold, is a condition which usually speedily 
yields to rational treatment. When the hyper- 
semia is due to alcohol, and recurs frequently 
and at short intervals, a more serious prognosis 
must be given unless alcohol is completely 
stopped. The recurrences betoken permanent 
changes in the connective tissue of the liver 
made especially manifest during subacute con- 
gestions of the organ. 

B. Passive Congestion. — Under this head- 
ing several conditions differing in extent, in 
etiology, and in results, may be differentiated. 
The most marked of these are congestions arising 
from mechanical, from physiological, and from 
neurotic causes. 

(1) Mechanical obstruction^ or congestion, due 
to venous engorgement from obstruction, is a 
hepatic condition associated with impeded 
circulation of blood in the thorax. Cardiac 
disease, most frequently mitral regurgitation, 
is the genesis of the condition ; but mitral 
stenosis, aortic obstruction or stenosis, emphy- 
sema, narrowing of the channel of blood-vessels 
by mediastinal tumours or by aneurysm, may 
each and all contribute. Displacement of the 
heart by fluid accumulations in the right or 
left pleura may cause the inferior vena cava to 
be so bent from its course that its lumen is en- 
croached upon and its calibre diminished. In 
consequence, the exit of blood from the inferior 
vena cava is interfered with, and the venous 
return from the body everywhere below the 
diaphragm is hampered. (Edema of the lower 
extremities, piles, haemorrhage from the bowel, 
ascites, fulness and hypertrophy of the liver and 
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Spleen, and gastric disturbance ensue. The 
arrest in the freedom of exit of blood from the 
hepatic vein brings about alteration in the 
blood-current and in the tissue of the liver. To 
begin with, the sublobular and the interlobular 
veins — that is, the radicles of the hepatic vein — 
are engorged; the intralobular veins and the 
branches of the portal vein in time inevitably 
suffer from blood stasis. The liver thereby be- 
comes swollen, its capsule is rendered tense, and 
a true chronic capsulitis, independent it may 
be of a perihepatitis, results. The connective 
tissue of the liver in time hardens, the nutrition 
of the liver-cells is so altered that a fatty in- 
filtration or true fatty degeneration supervenes. 
Gastric and duodenal catarrh, giving rise to 
obstruction to the flow of bile, obtains, and 
some jaundice is the result. Examination of 
the liver in advanced cases shows that whilst 
its surface remains smooth, provided it is un- 
complicated by syphilitic or other changes, the 
area of the liver duliiess is increased in every 
direction, it may be to elephantine dimensions. 
The hepatic symptoms may become the most 
urgent' of all the complications induced by 
thoracic venous obstruction, and may require 
attentive treatment. 

The hypertrophy in such cases may tempo- 
rarily subside, only to reappear in an aggravated 
form ; or the hypertrophy may permanently 
disappear, and a contraction in size and true 
cirrhosis of the liver take its place. The 
diagnosis of hepatic hypertrophy due to re- 
tarded venous exit is usually sufficiently evident 
from the signs and symptoms. 

The prognosis depends entirely on the curable 
or incurable nature of the affection which gives 
rise to the hepatic condition. The treatment is 
considered later. 

(2) Physiological passive congestion is best 
exemplified by the hepatic condition associated 
with habitual constipation. The primary cause, 
however, of the constipation may be due to 
lessened functional activity of the liver itself, 
aggravated or caused by excess of food or 
insufficiency of muscular exercise, usually by 
both. Residence in cities, working in close and 
ill-ventilated apartments, more especially when 
the work entails a sitting posture, is a frequent 
cause of the trouble. 

(3) What may be termed a neurotic form of 
passive congestion in the liver is witnessed in 
several paralytic states. In fracture of the 
lower part of the cervical spine or dorsal 
vertebrae, the thoracic and abdominal muscles 
are wholly or partially paralysed according to 
the seat of injury, and the movements of the 
chest wall are arrested or interfered with. The 
sympathetic nerves, more especially the splanch- 
nics, may be involved in paralysis of either 
cerebral or peripheral origin, and the functional 
control of the liver disarranged. The depend- 
ence of the liver upon the nervous system for 


healthy action is illustrated in such conditions 
as sudden jaundice from fright, in the diabetic 
state iuduced by experimental research upon, 
and by disease of, the fourth ventricle. It is 
possible that the jaundiced state connected 
with influenza has its origin in a neurosis. 

Treatment. — It is well at all times to treat 
active congestion of the liver seriously. The 
patient ought to be sent to bed and kept there 
until the jaundiced tint has worn off, and bile 
disappeared from the urine and reappeared in 
the stools. The diet should be reduced to a 
minimum in quantity, and given at three-hour 
intervals ; it should consist chiefly of milk in 
some form. Plain milk is often repugnant to 
the patient at this time and may induce nausea 
or flatulence ; whereas skimmed milk, soda or 
seltzer with milk, whey, junket or curds, are 
often well tolerated and easily digested. Calfs- 
foot jelly or any non-alcoholic jelly is agreeable 
and useful as a change. Chicken-tea freed of 
the fat, thin beef-tea, raw meat juice, raw meat 
sandwiches, tripe prepared in milk, etc., are a 
few safe forms of diet to select from. Some of 
the artificial foods, plasmon, Maggi, etc., are 
welcome as changes to a restricted diet, and 
agree well with patients suflering from hepatic 
and gastro-intestinal derangements. Alcohol 
must be denied altogether and the thirst satisfied 
by hot water; by weak tea, hot or cold, and 
with lemon in place of milk and sugar ; lemon 
tea (not lemonade) ; rice tea (boiling water 
poured over roasted rice) ; toast-water, etc. 
When the biliousness disappears the diet is to 
be gradually increased ; a speedy cure at this 
stage is often effected by a diet of finely minced 
beef, lightly cooked, and given in quantities of 
six ounces three times daily, with copious 
draughts of hot water between meals, and in 
the early morning and at bed-time. Intestinal 
catarrh is thereby reduced, and the function of 
the liver stimulated to act, as can be demon- 
strated by the quantity of bile in the stool. 

Medicinal treatment is devoted to (1) allaying 
gastric or intestinal catarrh ; (2) draining the 
liver by purgative medicines ; (3) and restoring 
the hepatic functions, when acute symptoms 
have subsided, by the administration of hepatic 
stimulants. 

During the acute stage of the disease, and 
when gastric irritation is a prominent condition, 
alkaline medicines are indicated. The bicarbon- 
ate of sodium (gr. xv.), iodide of sodium (gr. ij.), 
chloride of ammonium (gr. xx.), tinct. nucis 
vomicae (Iff. iij.), in a mixture with 5j. inf. 
gentian, is a common and useful form of exhibit- 
ing alkalies, and should be taken immediately 
before food. Saline purgatives are to be given 
in the early morning. The sulphate of soda, 
in effervescing form by preference, in purgative 
doses in a small quantity of water, is the most 
satisfactory ; it is an important constituent of 
Carlsbad, Hunyadi Janos, Friedrichshall, and 
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Marienbad purgative waters, any one of which 
may be employed instead of the plain salt. 
The sulphate of magnesia or any of the purga- 
tive soda or potassium preparations may be 
used. The popular remedies, seidlitz powder 
(pulv. tartarat. efferves.), Rochelle salts (soda 
tartarata), and cream of tartar (potas. tartras 
acida) are each and all efficient medicines. 
These saline preparations are invaluable in 
hepatic congestion. Their several actions may 
be classified as : — (1) Simply purgative — un- 
loading the bowel and carrying off the bile. 
(2) Increasing peristalsis. (3) Hydragogue 
purgatives — draining the portal system of fluid. 
(4) Cholagogues — increasing the flow of bile by 
directly acting on the liver. (5) Alkalisers of 
the urine — a most important factor in counter- 
acting the evils of the excess of uric acid in the 
blood and urine. (6) Prophylactic agents in 
the prevention of gout. 

Mercurial preparations have been and are 
employed more extensively than any other 
drug in hepatic congestion. Blue pill, calomel, 
and pil. hydrar. subchloridi co. are the usual 
forms of exhibition. Mercurials are not direct 
cholagogues — that is, they do not directly 
stimulate the flow of bile ; but by unloading 
the intestine, they carry off the bile acids by 
the bowel and necessitate functional activity on 
the part of the hepatic cells to supply the de- 
ficiency induced. 

Cholagogues given in the stage of active con- 
gestion or inflammation of the liver can only 
do harm ; their administration is an attempt to 
stimulate a diseased organ when rest is indi- 
cated. The chloride of ammonium in 20-grain 
doses is a drug of considerable value in hepatic 
ailments. It serves as a gastro-intestinal and 
hepatic stimulant, but it is also no mean diuretic; 
and whilst it actually increases the acid of the 
urine, it helps to free the system of urea and 
uric acid, a valuable element in treatment in 
such conditions of the liver. It possesses the 
advantage of retaining its activity in both 
alkaline and acid mixture, and may be advan- 
tageously exhibited with both. Cholagogues, 
when the acuteness of the illness has subsided, 
are of undoubted benefit. The liver excitement 
is followed by an inhibition of function which, 
unless overcome, will tend towards anaemia, 
dyspepsia, and debility. Rhubarb is one of the 
best of these ; 3-grain doses of the rhubarb 
root, given thrice daily after meals, serves as 
a cholagogue and intestinal stimulant. It is 
better used thus than as a purgative. Direct 
cholagogues of vegetable origin and endowed 
with purgative or cathartic powers are such 
drugs as — podophyllin, aloes, scammony, jalap, 
colocynth, iridin, euonymin, and perhaps ipe- 
cacuanha. These are called for occasionally 
in liver derangements, especially of a chronic 
nature, but their habitual use is deleterious. 
Of the salts, the sulphates and phosphate of 


r. 

sodium are most distinctly direct cholagogues. 
Nitro-hydrochlorio acid is one of the most 
favourite remedies in hepatic torpidity. Apart 
from its action as a sialagogue, and as a digestive 
adjuvant, the acid is a cholagogue of the first 
importance. Combined with strychnia, chloride 
of ammonium, and a vegetable tonic such as 
gentian, nitro- hydrochloric acid in 4 to 10 
minim doses, given thrice daily in water, and 
given soon after, or sipped at, meals, is a chola- 
gogue and digestive mixture of high value in 
torpidity of the liver, in the state of functional 
desuetude after congestion or hepatitis, and in 
cases of tropical liver. Nor is the action con- 
fined to the good gained by internal administra- 
tion only. Sponging the body with an acidulated 
solution (8 fl. oz. of nitro-hydrochloric acid to 
1 gallon of water), or employed as a foot bath 
or as a wet pack to the abdomen, are highly 
recommended as adjuncts to its internal use. 

The acid bath at a temperature of 98“ F. 
may be continued for half an hour morning and 
evening, or the wet pack may be kept on the 
abdomen for two hours, night and morning. 
Murchison directs that the same bath ihay be 
used on three or four successive occasions, 
a drachm or two of fresh nitro-hydrochloric 
acid being added on each occasion the bath is 
used to make up for the waste. For the bath, 
wooden or glazed earthenware should be used 
instead of metal baths, and all towels and 
sponges used in the bath should be wrung out, 
and kept in cold water to prevent the acid 
destroying their texture. 

Abstraction of Blood in Liver Derangements , — 
In every form of active liver engorgement it 
is probable that abstraction of blood does good. 
Phlebotomy was extensively practised at one 
time, and the total neglect of this very ra- 
tional mode of treatment is to be condemned. 
The writer has, in cases of hyperaemia and 
hepatitis, employed it with benefit. Ten to 
fifteen ounces of blood, drawn from the median 
basilic vein at the bend of the elbow, seems 
to be as efficacious as the smaller quantities 
usually drawn by local depletion. Eight or 
ten leeches applied over the region of the liver, 
and the bleeding further encouraged by hot 
fomentations, is also a potent remedy. A few 
leeches applied round the anus is perhaps more 
rational and physiologically correct, as thereby 
the portal system is presumed to be directly 
drained of its blood. Direct abstraction of 
blood from the liver by the hollow needle of 
an aspirator is by far the most effective and 
satisfactory method of blood-letting. For 
simple bilious congestion it is not required ; 
but in hepatitis, in the acute congestion 
associated with alcoholism, and in congestions, 
from mechanical causes associated with great 
hypertrophy, it is invaluable. The needle of 
the aspirator may have to be introduced into 
two, three, four, or more places before a vein 
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of sufficient size is struck to allow of a free 
flow. But even after several needle punctures 
are made and a small quantity of blood only 
is drawn into the bottle of the aspirator, a 
considerable amount of blood escapes from the 
punctured liver capsule into the cavity of the 
abdomen, and thereby effective blood-letting 
is obtained. The writer was enabled to prove 
the fact that blood does escape from the liver 
when perforated by the needle of an aspirator, 
as the following account shows : — A patient, 
the subject of mitral regurgitant disease, had 
an enormous hypertrophy of the liver and 
ascites. The ascites was so excessive that the 
fluid had to be withdrawn by paracentesis. 
Whilst the fluid was flowing through a cannula 
introduced between the umbilicus and pubes, 
the liver was punctured in several places by 
the needle of an aspirator, in the hopes of 
furthering diagnosis as to the presence or 
absence of pus in the liver. After five 
punctures had been made and the aspirator 
laid aside, the straw-coloured fluid issuing from 
the cannula became tinged with blood, the 
fluid became more and more sanguineous, until, 
as far as appearances went, it looked like pure 
blood. The cannula was withdrawn, the wound 
healed, and the patient professed himself much 
relieved, a relief which lasted for a week or two. 
Tapping the liver by an aspirator is discussed 
under Liver Abscess, 

Abscess of the Liver, Classification of 

There is a tendency, amounting almost to 
a positive belief, to regard “abscess of the 
liver ” as a definite disease. This clinical 
fallacy has hampered advance in our knowledge 
of the subject, and has no doubt proved a 
detriment to the application of more rational 
treatment. 

1. Clamfication. — Abscesses of the liver are 
usually differentiated upon an etiological or 
pathological basis, and arranged into two great 
groups, the “ tropical abscess of the liver ” and 
“pyeemic abscesses of the liver.” Even this 
attempt at classification has no true foundation ; 
for tropical abscess may be pyaemic in origin, 
and with the tropical are associated abscesses 
occurring with, or following upon dysentery, 
the connection of which with a pyaemic infection 
of the liver is a matter largely of opinion. 

2. Yet another basis of classification, brought 
forward by the writer, is the aimtomical. Pus 
may collect above, within, or below the liver, 
and the writer has suggested the following 
terms : — 

A. Suprahepatic abscess signifies a collection 
of pus between the layers of the broad 
(coronary) ligament of the liver, bounded above 
by the diaphragm, and below by the liver 
substance where it is destitute of peritoneal 
covering. The cause of pus collecting in this 
region is, according to the writer, a lymphangitis 


of the lymphatic vessels issuing from the upper 
surface of the liver and passing upwards towards 
the diaphragm to gain the thoracic duct. The 
disease follows quickly upon chill, and is in- 
dependent of dysentery or other intestinal 
lesions. The pus met with in suprahepatic 
abscesses is not “ liver ” pus ; it is usually sterile, 
and the amoeba coli appears in it only after it 
has discharged for some days. 

B. Intrahepatic abscesses include all abscesses, 
whatever their origin, occurring within the liver 
substance. 

(1) Pus in the liver may develop, owing to 
inflammatory changes having their origin 
witJmi the liver itself. Of these, hepatitis 
ending in suppuration (tropical abscess) is one 
of the best known ; but pus may result from 
the damage caused to the liver by a blow ; 
a hydatid or other cyst may suppurate ; or 
parasites may be the foci and causes of purulent 
formations. It is evident also that inflam- 
matory hepatic lesions caused by gall-stones, 
pylephlebitis, etc., may belong to this group 
or to the following. (2) Pus in the liver may, 
however, arise from causes beyond the liver, but 
within the gathering area of the pcyt'tal vein. The 
suppuration is of a truly pyaemic origin and 
character, and may have as its origin ulcers 
(dysenteric, malignant, or simple) anywhere 
in the alimentary tract from the stomach to 
the rectum, appendicitis, disease of, or surgical 
operations upon, any part of the viscera or 
parts of the abdomen drained by the portal 
vein. (3) Pus in the liver may result from 
a general pysemic state, in which case the 
infection is conveyed by the hepatic artery. 
Pycemic abscesses of the liver are usually 
multiple. They seldom attain a large size, 
although one may far outstrip the others in 
dimensions. A cause beyond the liver area is 
always discoverable either during life or after 
death. Dysenteric ulceration is a common 
lesion, in which instance the “ tropical ” abscess 
may bo merely an example of pyiemic infection. 
The signs and symptoms of multiple abscesses 
of the liver developing in the course of a general 
pyajmia are obscure in the extreme. The local 
conditions and the train of clinical evidence 
involved are but of secondary importance to the 
general state of the patient. There may be 
local pain, perihepatitis or general peritonitis ; 
and purulent collections, if near the surface, 
may even bo felt through the abdominal wall. 

The pathological factor is, no doubt, an em- 
bolism of the hepatic radicles of the portal vein. 
The blood stasis induced leads to degeneration 
of tissue and the formation of localised suppura- 
tions, each of which is surrounded by an area of 
congested and hyperiemic liver tissue. 

Surgical treatment is seldom called for in 
the pysemic state; but should any one of the 
abscesses approach the surface, or give other 
evidence of its presence, the pus may be 
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dealt with as in a case of tropical abscess (see 

p. 611). 

C. Suhhepatic Abscess, — A few cases have 
been recorded by the writer and others of pus 
forming between the under surface of the liver 
and the peritoneum, and pointing in the epi- 
gastrium. The liver tissue is exposed but not 
involved, and the pus seems to be caused by a 
lymphangitis in the subhepatic region. 

Tropical Abscess of the Liver 
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Nomenclature. — The term tropical abscess 
may be, and probably is, a misnomer. It can 
in no sense be defined as a specific ailment ; but 
even if there is such a disease as a specific 
abscess of the liver, dependent upon tropical 
environment, it is so obscured by hepatic abscess 
due to other causes that the exact limitations 
are impossible to determine. At the present 
time a ‘‘ tropical abscess is considered to be 
(1) a single collection of pus on the liver, (2) 
met with in warm climates, and (3) associated 
with, or caused by, dysentery. This description 
is in no sense a definition, for every one of the 
three points mentioned may be and has been 
contested, and in many instances refuted. How- 
ever, it is a collection of pus answering to this 
description which serves as the basis for dis- 
cussion under the heading Tropical Hepatic 
Abscess. 

Varieties of (Tropical) Hepatic Abscess. — 
The writer has from time to time sought to 
differentiate between collections of pus met with 
in and around the liver, and to bestow definite 
names to the abscesses according to their posi- 
tion, and to some extent also upon their cause 
and pathology. 

A classification into suprahepatic, intra- 
hepatic, and infra- (or sub-) hepatic abscesses 
is in accordance with anatomical fact ; but the 
writer has insisted that the first two of the 
group, and it may be all, arise from different 
causes. 

Intrahepatic Tropical Abscess. — It may 
seem unnecessary to designate the ordinary 
form of liver abscess by a qualification such as 
“ intra,” and many may dismiss the term with 
the criticism that an abscess of an organ must 
be within that organ, and therefore the term 
“intra” is supererogatory. This is an un- 


answerable argument ; but although theoretic- 
ally correct, it is far from being practically so, 
for abscesses are termed hepatic which, whilst 
occupying the dome of the liver, involve the 
liver, if at all, only to a slight extent. The 
latter are to be subsequently described under 
the heading suprahepatic, and their pathology 
separately dealt with. 

Etiology . — It is impossible to make a definite 
statement as to the cause of a tropical abscess 
within the liver substance ; but there is suffi- 
cient clinical and pathological evidence to hand 
to justify dysentery being considered a potent 
and all-important factor in the etiology. 

Dysentery as a cause of liver abscess has the 
weight of long experience, and the investigations 
of modern pathology as testimony. It is the 
endeavour of many observers to attribute all 
cases of tropical abscess to infection from a 
dysenteric ulcer ; whilst, on the other hand, 
dysentery as a factor in the etiology of tropical 
abscess is scarcely recognised by others. This 
divergence in opinion is to be attributed to the 
fact that every collection of pus in the hepatic 
area is usually termed a hepatic abscess without 
reference as to whether it be of the nature of a 
suprahepatic or an intrahepatic abscess. 

The fault lies in the nomenclature ; for, by 
use of a common term for all hepatic purulent 
collections, two or more conditions differing in 
their course and pathology are grouped together 
unjustifiably. A marked feature in differentia- 
tion, it may be stated with confidence, is the 
part played by dysentery in the etiology. 

In suprahepatic abscess dysentery plays, per- 
haps, no part as an antecedent, and, excejDt as 
an occasional concomitant, is seldom met with in 
the history of the case. Intrahepatic abscesses 
are possibly always subsequent to dysenteric 
ulceration of the intestine. 

Intrahepatic abscess is the result, according 
to this statement, of infection, pysemic in nature, 
from the surface of the eroded and ulcerated 
bowel. 

The Nature of the Infection . — When inflam- 
matory lesions ending in suppuration develop 
anywhere in the gathering area of the portal 
vein, there is a possibility of purulent collections 
appearing in the liver. Multiple abscesses from 
this cause, reasoning a priori^ would seem the 
inevitable result, and clinical experience bears 
out the theoretical suggestion. Were this the 
result of dysenteric lesions the matter would be 
simple enough ; but it is believed the simple 
(tropical) abscess is the variety associated with 
dysenteric changes. Other ulcerations, however, 
of the bowel, such as those met with in typhoid 
fever, seldom give rise to suppuration within 
the liver ; and ulcerative changes in the stomach, 
appendicitis, carcinoma of the bowel, etc., when 
they infect the liver, do so at a number of foci ; 
and it is considered the peculiarity of the dysen- 
teric gut to give rise to a single abscess. How 
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far this belief is justified is open to doubt, or at 
least to discussion. 

The infective material can only be conveyed 
by way of the portal vein, and it is assumed, 
and in many instances it has been proved, that 
the etiological factor in liver abscess resulting 
from dysentery is of the nature of emboli, carried 
from the surface of the ulcerated bowel to be 
arrested in the radicles of the divisions of the 
portal vein within thg liver. Dr. Neil Macleod 
has explained the tendency of dysenteric lesions, 
in contradistinction to the open surfaces of 
typhoid or other intestinal ulceration, to set up 
liver abscess. He contends that in dysentery 
the purulent material burrows beneath the 
mucous membrane ; that it is apt to be confined 
in the recesses, and by the undestroyed bands 
of tissue, and thus retained in contact with open 
radicles of the intestinal veins. This explana- 
tion would seem to merit consideration ; yet it 
cannot in any sense be considered as the com- 
plete solution of the phenomena, for it is a fact 
that dysentery, although even more prevalent 
amongst natives than amongst Europeans in 
Indiif and elsewhere, is seldom followed by liver 
abscesses in the case of the native. Further, it 
does not in any way solve the question of single 
and multiple abscesses unless the formation of 
one or other of these is merely a question of 
coincidence or accident — a view which is by no 
means improbable. 8o puzzling is the question 
of intestinal ulceration and liver abscesses that 
more than one observer has sought to explain 
the association by adducing a chemical agency 
as the mode of infection of the liver. 

It is possible that the dysenteric ulcer is 
associated with a specific toxic agency — bac- 
terial, chemical, or embolic — which, when it 
reaches the liver, tends to establish a focus or 
foci of suppuration, and that the (question of 
singleness or multiplicity is for the most part 
accidental. 

Abscess of the Liver independently of Dysentery, 
— Tropical abscess of the liver is by many con- 
sidered to be independent of dysenteric lesions 
in the bowel ; and the generality of statistical 
records, although they show some 50, 60, or 
even 80 per cent in several computations, in no 
instance claim that all cases of tropical abscess 
are to be assigned to dysentery. The opponents 
of the direct connection between the two pheno- 
mena assert that dysentery is an occasional con- 
comitant of liver abscess, but that in a large 
proportion of cases, as proved by post-mortem 
records, no dysenteric lesion, old or fresh, is 
met with. The explanation of this absence of 
post-mortem evidence is ascribed, by the up- 
holders of the potency of dysentery in the lesion, 
to imperfect observation. This is a view which 
cannot be upheld in every instance, and the ex- 
planation probably lies in the confusion due to 
the want of differentiation of liver abscesses. 
As stated above, suprahepatic abscesses are not 


caused by, although they may be accompanied 
by (or provoke), dysentery; but pathological 
records would seem to point to the conclusion 
that intrahepatic abscesses are dysenteric in 
their origin. 

The ametha coli in relation to dysentery is 
also a question of dispute and individual opinion. 
The discovery of so-called amoebic dysentery 
was, by the believers of the potency for evil of 
this infusorian, supposed to aftbrd a solution 
also of liver abscess in connection therewith. 
Amoebic dysentery as a distinct disease is, how- 
ever, not established on a secure basis. The 
very presence of the amoeba coli is now known 
not to bear a pathological significance, for it is 
a resident in the healthy gut. The normal 
presence of the amoeba in other organs has not 
been fully investigated ; but in many abdominal 
lesions the ammba finds its way thither, perhaps 
as a consequence of the pathological change 
rather than as a factor in the origin of the 
changes. That this is the case in liver pus has 
been observed by Dr. Manson, and the writer 
can confirm his statement. The ammba is not 
found in the pus flowing from the liver for the 
first two or three days after operation, but 
appears with well-nigh regularity on the third 
or fourth day. Dr. Manson believes that the 
absence of the amoeba in the first liver pus that 
escapes is due to the fact that the infusorian 
dies amongst the dead central pus, and is only 
to be met with when the pus recently formed 
from the walls of the abscess finds ready escape, 
or in scrapings from the walls of the abscess 
cavity itself. The writer is inclined to believe 
that the amoeba plays no part in the changes 
wliicli lead up to an abscess, and it is only 
when the abscess is tapped and flowing that the 
amoeba travels towards the region. 

It has been suggested that the amoeba itself 
is not a pathological factor in hepatic suppura- 
tion, but that it carries in its substance bacterial 
or other toxic agencies which lead to the estab- 
lishment of suppurative changes. This is a 
possible, even a probable, mode of infection ; 
but it is unsubstantiated and speculative, and 
implies the presence of the ammba in liver 
abscesses ab initio — an assumption which is not 
corroborated by fact. 

Liver Pus. — The pus drawn off from a liver 
abscess is unlike that met with in any other 
part of the body. The first gush of pus from 
the centre of an abscess resembles ordinary 
pus more closely than the subsequent issue, but 
its appearance from the very first is well-nigh 
characteristic. A rather sickly, disagreeable, 
mawkish odour pervades both the initial and 
subsequent issues of the pus. At first the dis- 
charge is of a fairly uniform consistence, dirty 
white in tinge, and streaked with bile-colouring 
matters or with blood. As it flows a sero- 
sanguinolent appearance is communicated to the 
pus, the colour becoming more and more sanious. 
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When allowed to stand in a glass vessel the 
abscess contents are seen to separate into a 
maroon-coloured deposit with a supernatant 
fluid of a lighter hue. In consistence, after the 
first few hours of drainage, liver pus is pecu- 
liarly glairy and gelatinous. It is scarcely 
absorbed by cotton-wool, gauze, or lint dressings ; 
it tends to escape or lie between the skin and 
the dressings as a sticky, mucoid mass. The 
pus as it passes along a syphon drainage-tube, 
into the length of which a piece of glass tubing 
has been inserted, is seen to consist of yellowish- 
white masses of pus, almost the size of a split 
pea or lentil, floating in a lightly-coloured sero- 
sanguinolent fluid. 

The discharge in a favourable case contains 
less and less pus, the fluid becomes less red, and 
in time a biliary green colour is communicated 
to the fluid, proclaiming the fact that the 
abscess has healed and that the drainage-tube 
may be gradually withdrawn. 

Microscopical examination of liver pus shows 
it to consist of pus corpuscles, of leucocytes, of 
large pigmented globular cells, in various stages 
of perfection or degeneration, according to the 
stage of the abscess, and as to whether the 
material under examination is derived from the 
centre of the cavity or from the walls of the 
abscess. Red blood corpuscles, hfcrnatoidin 
crystals, oil globules, and particles of degenerate 
liver tissue are fairly constant ingredients of 
liver pus ; and cholesterine and Charcot-Leyden 
crystals are occasionally present. The presence 
of micro-organisms opens up the question of the 
sterility of liver pus. It was remarked above 
that the amoeba coli was found, if at all, on the 
third day after the commencement of the flow 
of pus from a liver abscess. The writer has 
never found the amoeba during the early days, 
and furthermore, has not always found it in the 
later days. 

Hepatitis and Liver Abscess . — In warm cli- 
mates acute (and chronic) hepatitis is more 
commonly met with than in temperature zones. 
Under “Hepatitis” this subject was fully dis- 
cussed, and it would appear that hepatitis may 
play a part, a significant part, in the etiology of 
liver abscess. It has long been recognised that 
amongst Europeans dwelling in the Tropics the 
liver is the viscus upon which the greatest calls 
are made. It is too often asserted that excess 
of food and drink and deficiency of exercise are 
the explanations of the frequency of hepatitis 
and liver abscess in European dwellers in tropi- 
cal as compared with residents in temperate 
climates. If it is true that Europeans in the 
Tropics thus indulge, still it remains the fact 
that persons living in temperate climates who 
habitually over eat and drink are scarcely 
affected by either hepatitis or liver abscess. 
Climate therefore, or some local conditions, 
must determine the incidence of the hepatic 
lesions. The native of the Tropics becomes 


acclimatised — that is, has been taught by experi- 
ence to suit his habits in eating, drinking, and 
clothing to his environments. Not so the 
European immigrant ; in none of these does he 
follow implicitly the teaching of native experi- 
ence, and he suffers, no doubt, in consequence. 
The European, more especially in his clothing, 
in his unwise want of precautions against chills, 
and in a number of other ways exposes the 
surface of the body to p,lternate over-heating 
and over-cooling, which must call upon some 
organ to deal with. Experience, and to some 
degree only physiology, has shown that it is 
the liver that is mostly taxed, or that at any 
rate gives out physiologically. The sudden 
chill after violent exercise, whether it be the 
marching of soldiers in the sun, or the volun- 
tary exercises of sport, causes a determination 
of blood to the internal organs, and the liver 
becomes congested, hypertemic, or inflamed, ac- 
cording as the recurrences of chill are occasional 
or continued. 

It would appear, however, that there is some 
determining cause beyond hepatic hypersemia, 
for in certain tropical regions liver abscesses 
are scarcely known, even amongst Europeans. 
This is especially reported to be the case in the 
West Indies ; but wdien the matter is inquired 
into, the region in which liver abscesses are 
“ conspicuous by their absence ” is much wider. 
Within the Tropics the meteorological conditions 
are very dissimilar. Heat is only one factor of 
a tropical climate ; the cold at nights is seldom 
considered, yet is it the fluctuations in tempera- 
ture that test the physical powers. In the 
equatorial belt — that is, the regions extending 
to 12*" north and south of the equator — night 
chills are unwonted occurrences. The climate 
of the ecpiatorial belt is as different from that 
immediately to the north and south of it, and 
yet within the Tropics, as is that of London 
from St. Petersburg or New York. It is the 
area of equable temperature and almost per- 
petual calm ; winter and summer are mere 
names ; the temperatures of the night and day 
vary but a few degrees ; chill is uncommon 
therefore, the body being exposed to a fairly 
equable heat. In the whole of the equatorial 
belt, liver abscess is almost as rare as in tem- 
perate climates, and one is driven to the con- 
clusion that the absence of the sudden changes 
from day to night temperatures in these regions, 
and its presence where these conditions prevail, 
may have a potent influence in determining the 
ailment. 

As with the amooba so with other bacteria — 
neither streptococci nor staphylococci being de- 
monstrable in liver pus during the first days of 
flow. It is to the pus of this character that 
the term sterile has been applied, and the phe- 
nomenon is certainly peculiar. The writer is 
inclined to the view that liver abscesses arising 
from metastatic or pysemio infection will be 
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found to contain bacteria in every case ; but 
that idiopathic or true tropical abscesses, the 
result of hepatitis, may not show bacteria in 
their contents until after the pus finds exit 
from the liver. But the formation of pus in- 
dependently of bacterial infection would trans- 
gress the basis of our pathological knowledge. 
But liver pus is often wholly unlike pus from 
other parts of the body ; in many instances it 
scarcely can be classed as pus at all. The dis- 
charge more often resembles necrosed tissue, 
diffluent liver tissue consisting of broken-down 
liver-cells and tissue floating in a sero-sanguino- 
lent fluid. It is possible that the cutting off of 
the blood-supply to a localised area of the liver, 
due to congestion or hyperoemia of the liver 
itself, may give rise to this necrotic patch, and 
that bacterial infection may follow upon, instead 
of preceding, the pathological change. Be this 
as it may, it is a fact that many observers 
have substantiated the statement that liver 
pus issuing from a recently tapped abscess is 
frequently sterile for the most part. 

Malaria and Hepatic Abscess. — There is but 
little Ho justify the belief that malarial poison- 
ing has any direct influence in causing liver 
abscess. Although in many instances the 
two factors coexist, yet are they by no means 
coterminous in their geographical distribution. 
Moreover, the changes indiiced by malaria in 
the viscera generally are more of a cirrhotic or 
plastic nature than of a destructive or retro- 
grade character. Malarial pigmentation, the 
result of blood degeneration by the action of 
the plasmodium, is not calculated to lead to 
necrosis of tissues, although it is true the cells 
in the walls of the hepatic capillaries are so 
filled with pigment as to obstruct or actually 
block the lumen of the vessel. Malaria in 
all probability serves merely to weaken the 
functional powers of the liver, to thereby render 
it more susceptible to disease and less fit to 
resist the influences brought about by chill. 

The clinical history of an individual case of 
liver (intrahepatic) abscess may present diver- 
gent points of detail and interest, but there are 
a number of phenomena pretty generally met 
with when a series of cases are studied. A 
European, on arrival in the Tropics, generally 
finds that the continued heat acts as a stimu- 
lant, and in mental and physical vigour he is 
at his best. After it may be twelve months 
the digestive organs may show symptoms of 
impairment, and hepatic derangements are apt 
to give rise to trouble. These may consist of 
digestive upset merely, or the liver may become 
actively congested or hypera3mic. Hepatitis, 
with the usual feverishness and local right hypo- 
chondriac discomfort or pain, may ensue, accom- 
panied by an intestinal flux or dysentery. The 
liver will be found enlarged, tender to percussion 
and palpation ; and the patient will exhibit all 
the signs and symptoms peculiar to hepatitis 


(see “ Hepatitis The end of the attack will 
be either resolution and recovery, or the inflam- 
mation may end in suppuration. In another 
group of cases the patient may be attacked by 
dysentery, which, after running the usual course, 
may end in recovery so far as the dysenteric 
symptoms are concerned. But he does not 
regain his strength properly ; the appetite is not 
good ; work is a trouble, owing to fatigue and 
languor; he has sleepless nights, and suffers 
from headaches, backaches, nausea at times, 
depression, and irritability of temper. Attacks 
of fever at irregular intervals, or towards eve- 
ning, compel him to lie down or seek his bed ; 
and after being asleep for some time he wakes 
up bathed in perspiration. Sooner or later he 
becomes conscious of a sense of fulness in the 
right hypochondrium, associated with occasional 
twinges of pain which become more and more 
pronounced and constant. The evidence of 
hepatic trouble is now so pronounced that the 
attention of the medical practitioner is drawn to 
the liver, when the probability of suppuration 
having taken place will be suggested. 

The Local Signs aivd Symptoms of Hepatic 
Abscess. — When an abscess of fair size occupies 
one lobe of the liver, percussion will elicit the 
fact that there is a general enlargement of one 
lobe, or that the outline of the liver dulness at 
one aspect of the organ is altered. The abscess 
may, however, be so small and so deeply seated 
that neither by palpation nor by percussion can 
the liver be made out to exceed the normal 
limits. On the other hand, when the abscess is 
large, one lobe may be palpably increased in 
size, or an increase in dulness in one direction is 
evident. The direction in which the dulness 
exists will depend on the direction the abscess 
takes ; for it may advance towards the upper or 
under aspects of the liver, or it may bulge to- 
wards the abdominal wall or laterally tow^ards 
the right wall of the chest. The abscess, should 
it advance towards the anterior wall of the 
abdomen, may be felt as a uniform, rounded 
tumour, smooth in outline, and yielding a sense 
of tension or of fluctuation, according as the 
abscess is fairly deep in the liver tissues or as it 
occupies the surface. The abscess may bulge to 
such an extent that its presence is obvious to 
inspection^ and a distinct prominence is discernible 
somewhere in the epigastrium or in the right 
hypochondrium. If easily palpated, it may be 
possible to recognise that the parts around the 
abscess are hard and indurated owdng to inflam- 
matory thickening of the liver. As the abscess 
approaches the abdominal peritoneal friction 
will be heard. At first the friction sounds 
correspond to the apex of the tumour only, but 
as the abscess increases in size and still further 
encroaches upon the abdominal wall, the area of 
friction will widen in a circular manner. With 
the widened area, however, it will be found that 
in the central part friction sounds disappear, due 
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either to adhesions having taken place or to an 
effusion of lymph between the opposite peritoneal 
surfaces. If the abscess is allowed to advance 
without operation the friction area gradually 
extends, and the central non-frictional patch in- 
creases pari passu until it attains a diameter of 
several inches. This observation is of great 
practical importance, for it indicates the exact 
locality where the abscess may be opened or 
tapped with safety. The writer has availed 
himself of this observation in all operations for 
hepatic abscesses which develop forwards ; and 
he has been able to prove, by post-mortem 
observations, that it is safe to cut into or to push 
a trocar and cannula into the central non-fric- 
tional area without fear of peritoneal extravasa- 
tion even when no adhesions had formed, but 
when merely flocculent and unorganised lymph 
existed. 

A liver abscess, however, of considerable size 
may bo present deep in the parenchyma of the 
liver, and give rise to no evidence of a tumour, 
nor of perihepatitis, nor any other sign of local 
hepatic trouble whatever. In such cases the 
constitutional symptoms may alone serve to 
suggest the presence of pus in the liver. 

Pain , — In the early stages, when suppuration 
develops after hepatitis, the pain peculiar to 
hepatic inflammation is to be expected ; but as 
the abscess develops the hepatitis subsides, 
and pain may practically completely disappear. 
There may be a couple of pints of pus present 
in the liver, and the patient sufler no pain there- 
from. This disappearance of pain often leads 
the doctor astray, and the patient, being free of 
the pain (and it may be the feverishness), 
refuses to be operated upon. This is one of the 
commonest sources of fallacy in the treatment 
of liver abscess, and the possibility of the occur- 
rence should never be lost sight of. 

Pain, however, may never have formed any 
part in the initial symptoms. In a liver abscess 
arising some months subsequent to an attack of 
dysentery, the suppuration, if deeply seated, may 
proceed independently of hepatitis, and without 
pain. The pain when present may be acute, or 
it may amount to discomfort merely, the varia- 
tion in severity depending upon the part of the 
liver which has suppurated. The nearer the 
pus is to the surface of the organ the greater 
will the pain be, and vice versd. The paren- 
chyma of the liver is scarcely, if at all, suscep- 
tible to pain — a fact which is well illustrated 
when aspirating the liver without an anaesthetic. 
When the needle of the aspirator reaches the 
liver tissue in such circumstances, the organ can 
be traversed in various directions without elicit- 
ing any degree of pain ; and it is only when the 
cutaneous structures or when the diaphragm is 
punctured that acute pain is complained of. It 
is perihepatitis, and not hepatitis, which causes 
pain in the region of the liver. 

It is plain, therefore, that pain may usher in 


hepatic suppuration, may then completely sub 
side, only to appear again when the abscess 
advances to the surface of the liver, causing 
perihepatitis ; on the other hand, pain may 
not play a part in the original onset of the 
disease, and may be deferred until the sur- 
roundings of the liver are affected. 

Pain when present may amount to mere dis- 
comfort, felt mostly when the patient turns 
upon the left side — the increased weight of 
the liver causing dragging pains in the right 
hypochondriuni. The heart’s action also is 
impeded by the same posture. When more 
acute, the pain may give rise to a stabbing 
feeling in the intercostal spaces overlying the 
liver. The right shoulder may be, and very 
fre(|uently is, the seat of a constant aching and 
irritating pain. The situation of the shoulder 
pain varies with the part of the environment 
of the liver involved ; it is chiefly when the 
diaphragm, and consequently the phrenic nerves, 
are irritated, that the pain is felt in the shoulder. 
The explanation of the pain is found in the 
connection between the radicles of the phrenic 
nerve in the neck and the descending brtinches 
of the superficial cervical plexus. When the 
liver is merely congested or “ heavy ” with pus, 
the sensation felt in the shoulder is usually of 
a dragging nature and may be mistaken for 
rheumatic ” pains. The vertebral border of 
the scapula is then the part complained of ; but 
when subdiaphragmatic perihepatitis develops, 
the pain is often of a burning character, and 
situated just within the angle formed between 
the clavicle and the acromion process of the 
scapula. The patient may be able to exactly 
localise the pain, and can place the finger on 
the precise sjDot ; but occasionally the pain is 
diffuse, and its limits are conveyed by the 
patient placing the whole hand on the top of 
the shoulder. 

The presence or absence of pain in the 
shoulder is no aid to diagnosis of the presence 
or absence of pus in the liver. It merely in- 
dicates a perihepatitis ; but the cause of the 
lesion may be other than a purulent collection. 

The Effect upon other Viscera . — An abscess in 
the liver may involve neighbouring viscera and 
structures. The particular issues affected de- 
pend upon the course the pus follows. When 
the pus burrows towards the dome of the liver 
the diaphragm and the structures adjacent on 
its thoracic aspect will be implicated. Pleurisy 
is common, and the friction sounds of the in- 
flamed pleura will obscure the friction sounds 
due to perihepatitis. The two layers of the 
basal pleura will be cemented by lymph, and 
the adjacent surface of the lung sympathises 
in the inflammatory change. The luny at its 
base becomes congested or pneumonic. These 
changes are due in part to the arrest in thoracic 
movement over the seat of the inflammation 
and pain. Abdominal breathing gives place 
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to thoracic, and the lower ribs are maintained 
in as immobile a state as possible. The con- 
sequence is that the blood in the lower part of 
the right lung is apt to sag, and the adhesion 
to the diaphragm and the inflammatory changes 
which affect the base of the lung all combine 
to favour consolidation. A right basal conges- 
tion is a common clinical experience in medical 
practice in the Tropics ; it may merely indicate 
a stagnation of blood ^in the region of the lung 
immediately over a congested or hyperajinic 
liver, or it may point to a real inflammatory 
state of the lung due to hepatitis or perihepa- 
titis, and the subphrenic formation of pus. 

When the stoniach is encroached upon, gastric 
irritation will be in evidence, with vomiting, 
nausea, and inability to retain nourishment. 
The colon^ although a hepatic abscess frequently 
finds its way thither, seldom shows marked 
evidence of physiological change. Just before 
perforation in the colon takes place constipation 
usually obtains, and then distension of the 
coccum and ascending colon from gas. The 
opposite condition, however, may prevail, and 
an irritating flux characterise the action of the 
bowel. The gall-hladder is seldom encroached 
upon, and it is rare for jaundice, due to impli- 
cation of the biliary ducts, to be met with. A 
hepatic abscess advancing downwards may press 
upon the main bile duct, or the bile passages 
may, owing to duodenal catarrh, become ob- 
structed, and so cause jaundice. The spleen in 
liver abscess, or in the hepatitis which usually 
precedes it, may be said to be always small. 
The reason for this is to be found in the fact 
that the portal circulation is in no way inter- 
fered with by a tropical abscess in the liver. 
When the spleen is enlarged in inflammatory 
liver lesions it points to a pylephlebitis as the 
cause of the disorder. For the same reason 
ascites and congestion of the veins below the 
diaphragm are pronounced by their rarity in 
inflammatory affections and suppuration of the 
liver itself. 

The right rectus muscle of the abdominal 
wall is usually maintained in a rigid condition. 
The muscle assumes this position as part of the 
general effort to ensure freedom from movement 
in the neighbourhood of the inflamed and pain- 
ful organ. When examination of the liver by 
percussion or palpation is attempted the rectus 
muscle is thrown into a still more firm state of 
spasm, and may be felt as hard as a board in 
its attempts to guard the inflamed organ be- 
neath. In this direction also the involuntary 
protective impulse is so marked that the patient 
inclines the whole trunk towards the right side, 
and should he assume the erect position the 
body is seen to incline to the right and 
forwards. 

Constitutional Symptoms, — The presence of 
a liver abscess may come to be recognised only 
by a gradual process of exclusion and by no 


pronounced initial symptoms. At other times 
a definite period of commencement is ascer- 
tainable and can be readily determined. When 
suppuration follows upon a hepatitis a rigor 
usually ushers in the development of pus; 
but when the abscess arises subsequently to 
dysentery the period of invasion is more in- 
definite, and a collection of pus may be present 
unknown to patient or doctor. 

Sweating at night is a marked symptom in 
suppurative hepatitis, and as the illness develops 
the sweating becomes profuse, appearing on 
every occasion on which the patient goes to 
sleep during the daytime ; and the patient may 
have to get up, especially in pyaimic abscesses 
of the liver, not once, but two or three times 
in the night, to change his garments owing to 
their being saturated with sweat. At all times, 
except during the actual period during which 
the rigor threatens or prevails, the skin is 
moist and clammy. 

The temperature of the body in liver abscess 
does not always run a typical course. As a 
rule, after pus has been developed, and has 
been present in the liver for some time, a 
morning drop in temperature and an evening 
exacerbation, with or without a rigor, is the 
rule. The matinal temperature may fall below 
the normal considerably, 96“ F. or even lower 
being registered ; the evening temperature may 
rise to 100" F. only, or it may reach 101* to 
104* F. 

When the abscess develops gradually and 
insidiously, as is the case in most intrahepatic 
abscesses, following upon old dysenteric troubles, 
the initial rise of temperature is very gradually 
developed ; but when the abscess is acute, 
following upon acute hepatitis, or when the 
abscess is suprahepatic, the presence of pus is 
usually ushered in by a temperature ranging 
from 103* to 105* F. This high register may 
be maintained for several days, but afterwards 
the temperature fluctuates and the accessions of 
fever are irregular. 

In all cases, however, when the pus has 
accumulated in quantity and hectic is not 
present, the tendency is for the temperature to 
fall to about the normal. Many cases of 
established liver abscess, in which a pint or two 
of pus is present, are attended by no abnor- 
mality of temperature, the thermometer showing 
a normal temperature morning and evening. 

When hectic follows upon operation, the usual 
accession of temperature as the day advances 
becomes pronounced. 

The Alimentary Canal. — The tongue in the 
earlier stages of hepatic suppuration remains 
wonderfully clean. It is usually somewhat 
reddened, and swollen ; the furrows and rugae 
are preternaturally prominent, and at the back 
a velvety coat of a yellowish tinge persists. It 
is in no sense the tongue of “ biliousness,” and 
it is remarkable how small a part ‘^bilious” 
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s;pnptoin8 play in hepatic abscess. As the 
disease advances the tongue becomes dry and 
abnormally red, and even bare; aphthae and 
sordes in the teeth are a late sign, and usually 
indicate a fatal issue. Vomiting in the early 
part of the disease is a common symptom ; but, 
as the general hepatitis or congestion subsides 
and the abscess develops, vomiting is not a 
marked feature. Should, however, the abscess 
advance towards and affect the walls of the 
stomach or duodenum, vomiting in an aggra- 
vated form will recur and continue until the 
pus finds its way into either viscus. Dysentery, 
constipation, or actual diarrhma may prevail 
throughout or alternate during the course of a 
liver abscess. When the abscess is more or less 
“ latent,” constipation is the rule ; when hepatic 
congestion obtains, diarrhoea will probably 
ensue ; but should hepatitis occur in con- 
junction with or develop at any period of the 
course of a liver abscess, dysentery (blood and 
mucus) may result — the condition of the bowel 
depending altogether upon the state of the liver. 
An intestinal flux with blood and mucus may 
or may not be dignified by the name of 
dysentery. We are apt to regard the presence 
of blood and mucus in the stools as indications 
of a specific disease — namely, dysentery ; but it 
is possible that mere portal congestion, with 
changes in the radicles of the portal vein or the 
intestines, may cause a flux of blood and mucus 
of a temporary nature and of a non-specific 
character. Certain it is that, with the presence 
of pus in the liver, a flux of the kind, and 
lasting for a few days only, is a common feature. 
Dysentery as a specific ailment runs a definite 
course ; but an intestinal flux, resembling 
dysenteric motions, may come and go, during 
the presence of pus in the liver, in a somewhat 
erratic fashion totally unlike true dysentery. 

The Urine . — Urates and uric acid are well- 
nigh invariably deposited when the urine cools. 
The urine is high-coloured or dark, and usually 
somewhat scanty when an abscess is developing ; 
but when the pus gives rise to no feverish 
symptoms the urine becomes fairly normal. 
The quantity of urea varies ; one day it is in 
excess, the following day it may be normal in 
quantity or considerably diminished. As a 
rule, when the patient’s temperature is up, the 
urea is in excess — that is to say, whilst the 
hepatic parenchyma is irritated and its function 
exalted the urea is in excess ; the opposite con- 
dition, however, naturally obtains when a large 
portion of the liver is rendered functionless by 
the presence of pus. 

Albumin in the urine is by no means a 
common feature in liver abscess, but occasion- 
ally traces of albumin are found. 

The Effect upon the Liver itself . — When one 
part of the liver is rendered functionless or 
destroyed, the remaining portion becomes 
hypertrophied, and takes up the work of the 


diseased portion. The right lobe of the liver 
may be reduced to a mere shell, yet may the 
functional activity of the liver continue, and in 
course of time return to full working order. 
The writer has brought this fact prominently 
forward on several occasions. As an instance 
of the compensatory possibilities of the healthy, 
in regard to the diseased portion of the liver, 
the following example will suffice : — At a post- 
mortem examination of a Chinese prisoner who 
committed suicide in tlie gaol in Hong-Kong, 
the writer found the right half of the liver 
reduced to a small mass of fibrous tissue. A 
closer examination showed that the fibrous mass 
was continuous with a tissue of like nature, 
which extended upwards through the diaphragm 
and into the right lung. In other words, that 
a right liver abscess had discharged upwards 
through the lung, that the pus had been ex- 
pectorated, and that the whole tract had healed. 
On weighing what remained of this liver, it was 
found that it scaled within an ounce or tw^o of 
the normal weight of the liver. The left lobe, 
the lobulus spigellii, the lobulus quadra tus, and 
the lobulus caudatus were enormously < hyper- 
trophied — all the parts, in fact, to which the 
left branches of the portal vein and hepatic 
artery are distributed. By subsequent obser- 
vations, by experimental injections, etc., the 
writer has been able to prove that there are 
two sides to the liver, each equal in bulk, and 
each half presided over by an equal-sized branch 
of the portal vein, hepatic artery, and hepatic 
duct. In fact there is a right and left liver 
in juxtaposition, equal in weight, but having 
separate vascular and biliary circulation. Dis- 
ease of one side of the liver need not, and very 
seldom does, involve the other ; and, moreover, 
when one side is destroyed the other may take 
up its functions. There is nothing unique in 
this, for we have the example of one kidney 
executing the work of both when one is removed. 
A liver, therefore, in which disease is confined 
to one side may come in time to fulfil the 
function of the whole ; and given time to 
develop, the compensatory power is so marked 
that a person may recover completely with only 
half a liver left. 

Diagnosis . — It is plain from the account of 
the signs and symptoms of liver abscess that 
there is no one feature which is permanent. 
There may be no pain, cough, temperature, or 
hepatic enlargement to indicate that a collection 
of pus — it may be of a fair size — occupies the 
hepatic area. On the other hand, all these may 
be present and yet the signs and symptoms 
may bo due to other causes than an abscess. 
Hydatid of the liver, in countries where 
hydatids prevail, is the most likely ailment to 
be mistaken for liver abscess. There are 
typically several distinguishing features: pain 
is rare in hydatids, common in liver abscess; 
increase of temperature is the rule in abscess, 
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the exception in hydatids ; a history of 
hepatitis, dysentery, and hectic are frequent 
concomitants of abscess ; hydatids, on the other 
hand, unless when they proceed to suppuration, 
show none of these. But an abscess may be 
latent and, if large, may give rise to the 
presence of a painless tumour with fluctuation, 
without any other local or constitutional disturb- 
ance. On the other hand, nothing is more 
common than for a tropical resident to show 
signs of failing health without any definite 
diagnosablc lesion. Loss of weight and appetite, 
want of mental and physical energy, evanescent 
attacks of fever, occasional intestinal disturb- 
ances may persist, and yet it is impossible to 
ascribe the signs and symptoms to any particular 
organ. More often than not “climate” is 
assigned as the cause, and the patient is advised 
to go home — that is, to return to Europe. 
During the voyage home, especially when 
colder latitudes are reached, or after being at 
home a year or more, symptoms of liver 
abscess develop which in all probability was 
present but “ latent ” before the patient left the 
Tropics. Most of the single liver abscesses met 
with, in Britain at all events, occur in persons 
who have returned from the Tropics — not 
necessarily recently, for a liver abscess may 
appear years after leaving warm climates. That 
the abscess was in the liver before leaving the 
Tropics is, of course, not positively known ; but 
the writer has had experience of patients whom 
he has sent home with the indefinite symptoms 
above recorded and in whom a liver abscess 
developed after reaching England, and the con- 
clusion that undiagnosed pus existed in the 
liver before the patient left the Tropics would 
seem feasible and probable. 

Of the conditions and ailments likely to bo 
mistaken for liver abscess are — pylephlebitis, 
pyelitis of the right kidney, pneumonia of the 
right base, hepatitis, hypersemia, congestion or 
enlargement of the liver due to cardiac or 
pulmonary lesions, gall-stones or inflammation 
of the gall-bladder, subphrenic abscess. These 
can only be eliminated by careful clinical ob- 
servation and a study of the history in each 
case. Malaria in its symptoms resembles in 
some measure those due to pus in the liver, and 
here again clinical records are of the utmost 
value. In liver abscess the spleen is seldom 
enlarged ; there may be no malarial parasites in 
the blood ; the maximum rise in temperature 
takes place towards evening only ; quinine has 
no specific effect on the course of the fever. 
Hepatic enlargement in malaria is general ; in 
hepatic abscess there is, when the abscess 
approaches the surface, a distinct tumour. 
Perihepatitis, the result of malaria, is usually 
general, and not localised as in the case of pus 
* reaching the liver boundaries. 

Enlargement of the liver in leucocythaemia or 
pernicious anaemia may suggest pus, but the 


general symptoms and an examination of the 
blood will settle the diagnosis well-nigh con- 
clusively. 

Of other tumours, such as gummata, those of 
a malignant nature, etc., clinical acumen must 
determine the differential points at issue. In 
almost all cases where liver abscess is suspected, 
explanatory puncture of the liver is justified 
and should be undertaken at an early period of 
the illness. Should leucocythsemia or anaemia 
be present, however, puncture of liver is un- 
ad visable ; but in this case, as in malaria, an 
examination of the blood from the finger will 
aid, if it does not altogether decide, the 
diagnosis. 

Prognosis. — Recovery from a liver abscess 
depends upon the cause of the disease, upon the 
coarse the pus pursues, upon the stage at which 
the disease is brought under treatment, and 
upon the nature of the operation undertaken. 

When there is more than one abscess, and 
when the disease is associated with (general) 
pyaemia, the prognosis is highly unfavourable. 
Should, on the other hand, the abscess be 
single and be of the nature of a “tropical” 
abscess, instead of a pyeemic infection, the 
patient with or without operation has a chance 
— it may be a fair or even a good chance — of 
recovery. 

When the abscess points at the anterior wall 
of the abdo7jieny and is there opened, the prog- 
nosis is favourable. When the abscess bursts 
in the bowely recovery may also be hoped for. 

Good results may also follow the bursting 
of the abscess into a bronchuSy the pus finding 
exit by way of the expectoration. This result, 
although considered a favourable termination 
by those who still believe in non-interference, 
cannot be regarded as highly favourable. The 
abscess may be of such a size that the pus 
cannot be sufficiently quickly expectorated, and 
the air-passages of both lungs may be swamped 
with the quantity of pus, causing an infective 
pneumonia with speedily fatal results. On the 
other hand, the consequent expectoration, owing 
to the pus rising in the bronchi, may so harass 
the patient that all attempts at rest or sleep 
are impossible ; and the patient, already en- 
feebled by the illness, may succumb in a day 
or two from exhaustion. Should, however, the 
initial rupture of the abscess be lived through, 
there is no guarantee that recovery will result. 
In such cases the rule is that when the abscess 
cavity is relieved of its contents a cessation of 
fever, cough, etc., takes place, only to be re- 
newed when the cavity refills. Emptying and 
refilling may alternate for many months or for 
years before the cavity heals ; and the patient 
at any time may develop hectic and succumb to 
the prolonged constitutional strain. At first the 
intervals in the attacks may be but a week or 
two, but afterwards two or three or more 
months may intervene. Every time the cavity 
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fills the patient becomes feverish, melancholic, 
loses appetite and weight, is unable to pursue 
his daily occupation and is confined to his bed 
or to the house. The result may be recovery ; 
but, on the other hand, a fatal issue is not 
uncommon Moreover, once the abscess has 
been allowed to burst into the lung, the chances 
of localising the pus in the liver by aspiration 
are greatly diminished, or may be rendered 
altogether impossible owing to the narrowed 
limits of the sac of the abscess in the liver. 
Such a result, therefore, should never be waited 
for. To allow a liver abscess to burst through 
the lung is unjustifiable ; it means either want 
of acumen in diagnosis, or a hesitation in 
operation which is not consistent with rational 
treatment. 

Rupture of an abscess of the liver into the 
pleura causes symptoms of empyema, and unless 
speedily operated upon will certainly tend to a 
fatal result. 

Rupture of a hepatic abscess into the stomach 
brings on vomiting of liver pus, and a cessation 
of the urgent symptoms arising from the re- 
tained pus ; but the prognosis is most un- 
favourable. 

When liver pus finds exit into t\\Q pericardmmi^ 
the peritoneal cavity, or the inferior verui cava, 
a speedily fatal case can only be looked for. 

Pus from the liver may burrow downwards, 
and after involving the right kidney, may find 
exit in the ureter ; or it may pass behind the 
kidney and point in the loin. The former 
generally ends fatally, but the latter may result 
in recovery. 

Of all the modes of spontaneous termination, 
that by way of the lung is the most common. 
Render has analysed the results of 563 cases 
of liver abscess and finds that in 159 cases 
— that is, in 28 per cent — spontaneous rup- 
ture occurred, and the path taken by the pus 
in the 159 cases is recorded by Render as 
follows : — Ruptured into the lung in 59 cases ; 
into the peritoneum, 39 ; into the pleura, 31 ; 
into the stomach and duodenum, 8 ; into the 
colon, 6 ; into the loin, 6 ; into the bile ducts, 
4 ; into the inferior vena cava, 3 ; into the 
kidney, 2 ; and into the pericardium, 1. The 
order here cited fairly well represents the 
scale of danger in spontaneous rupture gener- 
ally. It will be observed that 90 of the cases 
burst upwards into either the lung or pleura, 
proving the frequency with which the abscess 
is situated towards the back or dome of the 
liver. The course of the pus is no doubt de- 
termined by the course of the lymphatics, and 
as the majority of the lymphatics of the liver 
find exit upwards between the layers of the 
coronary ligament, the path of the pus is no 
doubt thus determined. 

Early operation is an important factor in the 
recovery from liver abscess. Delay can only 
lead to loss of strength, destruction of liver 


tissue, and involvement, or, it may be, the 
perforation of some neighbouring viscus. There 
is no justification for delay, and the postpone- 
ment of the operation for even a single day 
may lead to unfavourable results. 

Mortality , — Statistics of the results of liver 
abscess up to the last twenty years have little 
bearing upon present-day results. Operations 
are undertaken now at a much earlier stage in 
the disease ; clinical symptoms have a clearer 
interpretation ; the aspirator as an aid to 
diagnosis has revolutionised our treatment ; 
Listerism has minimised the dangers of laparo- 
tomy ; and a liver abscess is no longer viewed 
as the rare disease it was once held to be, nor 
dreaded by the surgeon as a well-nigh incur- 
able ailment. Figures which once indicated a 
mortality of 80 per cent from liver abscesses 
have fallen to between 20 and 30 per cent, and 
there is no doubt that with earlier operations 
the mortality will be still further reduced. 

Treatment. — Medicirud treatment in sup- 
puration in the liver is confined to allaying the 
effects of such concurrent ailments as hepatitis, 
intestinal flux, dysentery, and fever. The'se are 
to be treated with the usual remedies specially 
applicable when no abscess in the liver is 
present ; but as each and all may be dependent 
upon or caused by the presence of pus in the 
liver, the means of treatment and drugs at 
our disposal may fail to accomplish the marked 
effects usually attributed to them. Poultices or 
counter-irritation of the liver, and drugs, may 
serve to mitigate the local and general effects 
of hepatitis. Dysentery may be treated by 
Epsom salts or by ipecacuanha, and fever may 
be controlled by some one of the available 
methods. None of these applications or drugs 
can, however, affect the abscess, which, when 
once formed, exists as a pathological product, 
incapable of treatment by medicinal agencies. 

Expectant Treatment , — Liver abscesses have 
been found on post-mortem examination to 
have become absorbed. In the substance of 
the liver, what could only have been the sites 
of pus have been very occasionally met with 
in bodies in which no clue to pus being present 
in the liver was afforded during life. The pus 
evidently became absorbed, and a fibrous or a 
cretaceous remnant may be all that betrays the 
fact that pus once was present. 

Expectant treatment, however, bears a broader 
significance. The belief existed, if it does not 
yet exist, that it was better in the interests of 
the patient not to operate, but to let the pus 
pursue its bent towards the lung, intestine, or 
whatever organ or tissue it selects to traverse. 
This principle of treatment was, no doubt, ad- 
vocated in view of the unsatisfactory results 
which obtained from the older form of operation. 
Partly also it was due, no doubt, to hesitation 
on the part of medical practitioners isolated in 
out-of-the-way places to undertake abdominal 
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operations single-handed. There is now, how- 
ever, no justification for the expectant treat- 
ment. With the aspirator and a simple trocar 
and cannula any medical man can operate by 
himself and at once, and there is no reason 
for delay. The expectant treatment, therefore, 
cannot be too strongly condemned ; it is wrong 
in principle, and dangerous in the extreme to 
the patient. Delay even is indefensible. The 
moment a liver abscess is suspected, no time 
ought to be lost in exploring the liver and 
draining the abscess when found. 

Exploring the Liver for Pus. — There are tw’o 
rules to be followed when an abscess in the liver 
is suspected : (1) explore the liver at once by 
the needle of an aspirator ; (2) be prepared to 
operate forthwith if pus is found. There need 
be no hesitancy in regard to probing the liver 
by a hollow needle in search of pus. If pus is 
not found, the congestion, hypenemia, or inflam- 
matory state of the liver will be relieved by 
the punctures. The pricking of the liver 
capsule in several places may of itself lessen the 
pain and tension, and the abstraction of blood, 
either* immediately by the needle of the aspir- 
ator, or by the subsequent escape of blood into 
the peritoneal cavity from the punctures in the 
liver (see above), will do good. When operating 
in such cases, and when the blood flows fairly 
freely through the aspirating needle, the writer 
invariably allows the blood to flow to the extent 
of 5 to 8 ounces before withdrawing the needle 
and inserting it elsewhere. This procedure is 
usually attended by satisfactory results, even 
when no pus is found, the temperature falling 
almost immediately, the pain subsiding, and 
any cough, local distress, or intestinal flux, which 
had existed previously, disappearing. 

The jSite of PuncUire. — The needle of the 
aspirator has to be inserted at the point where, 
by percussion, abnormal dulness is elicited. It 
matters not whether the dulness or the tumour 
is made out in the front, the right side, or in 
the scapular line of the chest; or whether it 
is towards the epigastrium that the abscess 
is tending, and the abdominal wall has to 
be punctured. When the chest wall has to 
be traversed, the inexperienced, in such cases, 
hesitate for anatomical reasons to puncture 
beyond a couple of inches above the lower 
border of the rib cartilages. The pleura 
descends to within three fingers’ breadth of the 
rib cartilages, and it is this anatomical feature 
which engenders the hesitancy to puncture 
higher. There need be no such dread ; the fact 
that the pleura is traversed by the needle or 
by a trocar and cannula is no deterrent, and all 
danger from such a source is to be discounted. 
The danger of puncturing the lung itself is also 
of but anatomical interest. The right lung 
normally comes as low as a line drawn from the 
sternum, at the spot where the sixth cartillage 
joins it, backwards along the right side to the 


spine of the tenth dorsal vertebra. This limit 
in the nipple line crosses the sixth rib ; in the 
posterior axillary line it crosses the eighth rib ; 
and in the scapular line the tenth rib. It may 
be unwise to puncture above these levels ; but 
when the liver is swollen, or when a collection 
of pus has pushed up the right lung, there is but 
little danger of the lung being wounded. The 
writer has frequently punctured the lung during 
an exploration of the liver, as testified by a 
blood-tinged sputum subsequently, but no un- 
toward symptom has ever resulted. It is need- 
less, therefore, to confine exploratory punctures 
to subpleural or even subpulmonary limits, as 
no damage can be done ; by adhering too 
closely to these normal anatomical limits an 
abscess of the dome of the liver may be alto- 
gether missed. 

'The Depth of the Puncture. — How deeply is it 
safe to insert a needle or a trocar and cannula 
into the liver ? The chief danger to be con- 
templated is puncture of the inferior vena cava 
or the trunk of the portal vein before it gains 
entrance to the liver substance. The writer has 
experimentally tested the point, but the chances 
of exact measurement are few. So far this has 
been proved — namely, that in a body of 32 inches 
in circumference, and in the region of the liver, 
the inferior vena cava is 4 inches from the sur- 
face of the chest, anywhere in the hepatic region 
in a horizontal line drawn round the right side 
of the chest from the mid-line in front to the 
angles of the ribs. The measurements were 
made in the frozen section of the body. When 
chest measurements are greater or less than 
32 inches, the distance, of course, proportionably 
diminishes or increases ; but it may be taken as 
a broad rule that no needle or trocar should be 
introduced to a greater depth into the liver in 
the direction of the vertebral column, horizon- 
tally from the surface, than 4 inches. Should 
this rule be observed, the dangers of hemorrhage 
which have been recorded as having occurred after 
hepatic exploratory puncture would probably be 
annulled. The portal vein, should it be punc- 
tured at the gate of the liver before it breaks up 
in the liver substance, would probably result in 
fatal haemorrhage. This accident it is difficult 
to guard against by anatomical measurements, 
but care exercised during operation that the 
needle-point is traversing resisting tissues will 
go far towards preventing so untoward a result. 
The writer has had the needle of the aspirator 
and the trocar and cannula with which he 
operates marked in inches, so that the depth of 
the puncture by either instrument is exactly 
known. 

Before exploratory puncture of liver, steps 
should be taken to render the skin and instru- 
ment aseptic. After operation, should pus not 
be found, it is necessary only to wipe the punc- 
ture wounds clean, and cover them over with 
a film of blue wool and a coating of collodion. 
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A binder round the body from the level of 
the nipples to the umbilicus, pulled tight and 
securely pinned, should be applied and kept in 
place for several days. 

An ancesthetic should always be administered 
when exploratory puncture is undertaken unless 
there are pulmonary or cardiac conditions for- 
bidding it. 

Operation by {\) the Trocar and Cannula . — 
The treatment of liver abscesses by trocar and 
cannula and subsequent drainage has many 
advocates and many detractors ; these, however, 
will be discussed later. The principle and prac- 
tice followed by the writer in the treatment of 
liver abscess is that initiated and practised by 
Dr. Patrick Manson. In the hands of many 
practitioners, also, the writer has seen excellent 
results from the same line of treatment ; and 
there can be little doubt that on the principle 
taught by Dr. Manson liver abscesses will in 
future be treated. The instrument is a trocar 
with a bayonet point fitting into a cannula some 
4 or 5 inches long. The steps of the operation 
are as follows : — When pus has been found by 
exploratory puncture with the needle of the 
aspirator, the pus should not be drawn off in 
any quantity, but merely in quantity sufficient 
to establish the fact that pus is present. The 
reason for this is evident ; for were the abscess 
to be emptied it would be impossible to tell 
when the cannula was introduced — whether 
it was in the cavity of the abscess or not — 
owing to the absence of the flow of pus. The 
depth to which the needle entered and the 
direction it followed should be carefully noted, 
so as to serve as a guide to the course along 
which the trocar is to be introduced. The 
movements of the needle after it is introduced 
into the liver aid in the diagnosis of whether or 
not the point is an abscess cavity. When the 
needle is embedded in the liver tissue, the 
part of the needle external to the chest or ab- 
dominal wall will move up and down with the 
respirations ; but should the needle lie in a 
cavity, a more pronounced swing or pendulum- 
like movement (Manson) is communicated. 
Unless, however, this is pronounced, the obser- 
vation is of little value. When the pendulum- 
like movement is very limited it may serve to 
indicate that adhesions have taken place between 
the liver and its surroundings ; but when it is 
entirely absent, then the needle, even if pus is 
drawn off, is not in the liver at all. When the 
needle of the aspirator is withdrawn, along the 
same track introduce the trocar and cannula in 
the direction indicated by the needle. When 
the depth at which pus was found by the needle 
is reached withdraw the trocar, and pus, if the 
abscess cavity is reached, will flow from the 
cannula. Do not allow much pus to flow, only 
sufficient to indicate its presence, when the 
thumb is to be placed over the opening of the 
cannula. 


Dr. Manson’s description of his apparatus and 
his mode of using it is as follows : — 

The necessary apparatus consists of large 
trocar and cannula, 4 to 5 inches long, by 
f-inch in diameter; a steel stilette, at least 
14 inches in length ; two metal buttons, ^-inch 
at their greatest diameter, with long (|-inch), 
hollow, roughened necks into which the ends 
of the stilette fit loosely ; 6 inches of ^-inch 
stout drainage-tubing, ^hile the ends of the 
drainage- tubing are held and well stretched by 
an assistant, they are firmly lashed to the stem 
of the buttons, over the ends of the shorter of 
which, for additional security, the tubing is also 
tied. Two large holes, to provide for free 
drainage, are then cut close to one end of the 
drainage-tube. The tube is then mounted on 
the stilette by inserting one end of the latter 
through one of the drainage-holes, and lodging 
it in the hollow neck of the distal button, and 
thereafter so stretching the rubber that the 
other end of the stilette can be inserted into 
the neck of the other button. When thus 
stretched, the drainage-tube should be capable 
of passing easily through the cannula. The 
apparatus being thus prepared, and rendered 
thoroughly aseptic by soaking in carbolic lotion, 
and the position and depth of the abscess having 
been carefully ascertained by means of the 
aspirator and noted, the aspirator is withdrawn, 
and an incision about an inch in length made 
with a scalpel through the skin at the site of the 
puncture. The trocar and cannula are then 
thrust into the abscess and the trocar is with- 
drawn. After allowing a small quantity of pus 
to escape, so as to relieve any tension that may 
be present in the abscess sac, the stretched 
drainage-tube, perforated end first, is slipped 
into the cannula and carried to the back of the 
abscess. Holding the stretched drainage-tube 
firmly, and maintaining it carefully in contact 
with the back of the abscess with one hand, the 
cannula is withdrawn with the other. Still 
grasping the drainage-tube firmly, the button on 
the free end of the apparatus is slipped off the 
stilette, the end of which is made to perforate 
the drainage-tube close to the button. This it 
readily does, and the drainage-tube is allowed 
slowly to resile towards the fixed end, still held 
in contact with the back of the abscess. When 
the drainage-tube has completely contracted the 
stilette is withdrawn. 

The writer has adopted Dr. Manson’s principle 
of treatment, and also his apparatus, but with 
a few modifications of the latter. It will be 
observed that the tube employed by Dr. Manson 
is closed at the end, and that as the tube lies in 
the abscess cavity the deeper frds of an inch is 
blocked and valueless as a drain. The writer 
introduces a drainage-tube open at the end, and 
stretched merely upon a metal rod with a blunt 
hook at one side so as to catch and stretch the 
tube. This allows of an open end to the 
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drainage-tube — a most important point; as if 
the tube has only just entered the abscess wall, 
or if the abscess is small, and when contraction 
during healing takes place, there is a probability 
that the pus is not removed, but lies around the 
end of the tube, and must be in some quantity 
before reaching the apertures at the side. 

Another important point is the question of 
drainage. The writer used invariably, whilst 
practising in the Tropics, to follow the plan 
of draining oif the pus through a long tube, 
conducted from the patient’s side over the side 
of the bed into a basin full of carbolised water 
placed on a low stool by the side of the bed. 
In this way a syphon action was continuously 
at work furthering the flow of pus. Following 
the practice of surgeons in Britain, the writer 
left off the syphon drainage only to repent it, 
and has now returned to the use of the syphon 
drainage as above described. Liver pus is so 
gelatinous and tenacious that no known dressing 
will absorb it, and it gathers between the skin 
and dressing ; the exit is thus hampered by the 
dressing and by its own consistency. The 
syphon drainage obviates this and promotes a 
continuous flow. 

The drainage-tube ought to be used until pus 
ceases to flow, and the fluid coming away is bile- 
stained merely. This may be weeks after the 
operation, when a smaller tube is inserted and 
the length gradually shortened. The presence 
of a tube in the side causes no inconvenience. 
A patient of the writer’s went through the 
China -Japan campaign in 1894-95 with a 
drainage-tube in his side which had been intro- 
duced after an operation for a liver abscess ; and 
another, the captain of a sailing vessel, started 
on his long voyage from China to New York 
with a tube in his side, getting rid of it only 
after being seven weeks at sea. Dr. Neil 
MacLeod, of Shanghai, has still further modified 
the apparatus for liver abscess operation by 
using an oval silver flexible drainage-tube, which 
possesses the advantage of not kinking. Dr. 
MacLeod has also introduced a trocar and 
cannula which can be introduced upon a guiding 
rod, by which means failure to reach the pus, 
after the needle of the aspirator has proved 
pus to be present, is well-nigh impossible. (See 
JourTWil of Tropical Medicine^ Nov. 15, 1900.) 

(2) Operation by Incisions . — A liver abscess 
can be reached by way of the abdomen (laparo- 
tomy) or by way of the chest wall. Both of 
these operations have been so severely con- 
demned by those who have had experience of 
operations for liver abscess that it seems un- 
necessary to continue to mention them. Dr. 
Manson, Colonel Kenneth MacLeod of Netley, 
and Dr. Neil MacLeod of Shanghai, have all 
spoken and written so strongly on the subject 
that there seems no justification for regarding 
cutting operations seriously. The writer is also 
thoroughly in accord with these authorities. 

VOL. V 


When the tvmov/r formed by the liver abscess 
is felt in the epigastrium or anywhere in the wall 
of the abdomen the abscess may be reached by 
cutting down upon it directly. The prelimi- 
nary steps are those necessary for an ordinary 
laparotomy. An incision is m^e, some 4 inches 
long, over the most prominent part of the 
tumour. 

{a) When the peritoneum is reached and 
opened the pus may at once flow from the 
wound. This is due to close apposition or 
adhesions between the liver and abdominal wall, 
and is what may be termed the ‘‘ old method ” 
of dealing with liver abscess when the disease 
was allowed to develop (if the patient lived as 
long) until the abscess bulged in the epigastrium 
or the right hypochondrium. With our modem 
methods of treatment such a state of develop- 
ment should never be allowed to obtain ; as for 
one case in which a favourable issue ensues, 
there are many which succumb to some one of 
the many possible contingencies consequent upon 
allowing the abscess to run an unchecked course. 

(/>) When the peritoneum is opened and the 
liver is seen at the bottom of the wound, and 
the outline of an abscess can be traced, one of 
two measures can bo taken. (1) Should the 
abscess appear as likely to burst soon, the sur- 
rounding parts of the wound should be packed 
with gauze or sponges, the whole pressed down 
upon the liver, and the abscess incised. (2) 
Should the abscess seem less likely to burst 
immediately, the wound may be packed with 
gauze, dressed, and bandaged, with the idea of 
allowing adhesions to form between the liver 
and parietes. Every day the wound should be 
inspected, and if the abscess threatens to point 
very decidedly it should be opened ; but if the 
indications are not urgent the wound may be 
kept open for three or four more days before 
the abscess is cut into. It is doubtful whether 
twenty-four hours is not long enough, unless the 
abscess is very large. With a small abscess 
there is little danger of the liver retracting 
with even the slight adhesions formed after 
twenty-four hours ; but if the abscess is enor- 
mous, the liver may recede and leave a gap by 
which the pus may reach the peritoneal cavity. 
But even with a large abscess equable pressure 
on the abdominal wall will probably suffice to 
prevent the retraction of the liver, and, after a 
few days, barriers of lymph will develop and 
obviate danger of extravasation. 

(c) When the peritoneum is opened, the liver 
exposed, and no abscess is to be seen, or the 
presence of pus indicated in any way, the needle 
of an aspirator is to be introduced into the liver 
in search of pus. When it is found, one of two 
measures may be undertaken. (1) The wound 
may be packed around its circumference with 
sponges or gauze, the abscess incised, emptied, 
the margins of wound stitched to the margins 
of the abdominal wound, and a large drainage- 
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tube inserted. (2) Before opening the abscess 
some surgeons recommend that the liver be 
secured to the parietal peritoneum by a double 
row of sutures. By an outer row of silk in- 
terrupted (overlapping) stitches the liver is 
fixed to the parietal peritoneum about 1 inch 
from the margin of the cut peritoneum ; by an 
inner row of continuous catgut sutures the 
margin of the parietal peritoneum is sewn to 
the liver surface — leaving a surface of almost 

inch in circumference exposed. Mr. Godlee, 
who advocates this method of suture, recom- 
mends that the posterior sheath of the rectus 
be included with the peritoneum in the sutures 
when the incision is made through the mass of 
the rectus muscle. 

The difficulty found by all surgeons is to get 
sufficient traction upon these sutures without 
the liver substance tearing through. This is 
especially the case when the liver around the 
abscess is in a state of inflammation. It should 
be remembered, however, that but slight traction 
on the suture is necessary, and that what 
appears a lax suture will be sufficient to 
establish speedy effusion and close juxtaposition 
of the peritoneal surfaces. 

Operation of Incision hy way of the Thorax , — 
When the abscess is situated at what is called 
the back of the liver, it must be approached by 
way of the chest wall. When the pus is bulging 
at an intercostal space it may be sufficient to 
incise the abscess freely and insert as large a 
drainage-tube as can pass between the ribs 
without being compressed. Most surgeons, 
however, recommend the removal of an inch or 
two of a rib so as to give more room. When the 
pus is deeply-seated, and the cavity of the right 
pleura has to be traversed, it is considered 
necessary to stitch the parietal and the dia- 
phragmatic pleurae together ; then to puncture 
the abscess through the diaphragm, or, if the 
peritoneum is opened and yet no pus found, to 
stitch the peritoneal surfaces together and then 
to the margins of the pleurae and parietal parts 
before opening the abscess. This is an opera- 
tion which few would care to undertake, and 
after these preliminary steps are taken there is 
the uncertainty of finding the abscess. 

Operation hy Incision and Trocar and Can- 
nula compared. — The advocates of operation by 
incisions — that is, by a laparotomy or by a 
thoracic wound — declare that only by these 
means can one see what one is doing. In bold 
terms they state that they wish to look “ their 
enemy in the face,” and that the operation by 
puncture is a half-hearted step, and undertaken 
only by timorous surgeons. So far is their 
pronouncement carried that many declare it is 
unsurgical and unwise to use even the needle 
of an aspirator whereby to explore for pus in 
the liver as a preliminary. 

On the other hand, those who use the trocar 
and cannula claim that there is no (or but 


little) danger exploring the liver by an aspir- 
ator needle ; that with the trocar and cannula 
and the introduction of a large drainage-tube 
through the cannula the abscess cavity is 
reached easily, and that the drainage is ample ; 
and further, that the patient is not submitted 
to the dangers of laparotomy or to wound of 
pleura, diaphragm, or lung. 

The writer has practised both methods, and 
unhesitatingly declares in favour of the trocar 
and cannula. His reasons for so doing are : — 
(1) That the operation is one of much less 
severity. (2) That there is less likelihood of 
the pus finding its way into the peritoneal or 
pleural cavities after puncture by trocar and 
cannula than after incisions. The writer has 
never found pus gain access to either the peri- 
toneum or pleura after puncture, but has seen 
it frequently do so after incisions. (3) Suturing 
the liver to the abdominal wall is only occasion- 
ally (if ever) possible so as to secure a continu- 
ous channel. (4) Suturing the pleural layers 
and the diaphragm, etc., is usually only a 
surgical farce — no completeness in the closing 
of the wounds and complete apposition cf the 
parts being possible owing to the mobility of 
the organs and the nature of the tissues being 
dealt with. (5) When the liver is exposed by 
a laparotomy the surgeon is in no better position 
as regards the localisation of a deep-seated liver 
abscess. The liver has still to be punctured by 
a searching needle, and with more probability 
of the blood or pus, which follows withdrawal 
of the needle, gaining access to the peritoneal 
cavity than when the parts are in naturally 
maintained apposition. Colonel Macleod, Netley, 
related an instance of this at the section of 
Tropical Disease at Ipswich, 1900. A surgeon 
had cut down by a laparotomy on a liver 
believed to be the seat of an abscess. The 
liver, however, when exposed, appeared normal 
and the operation was abandoned; yet, in a 
few days afterwards, a quantity of liver pus 
was passed by the rectum. Had such a case 
been explored by a needle, in all probability 
the abscess would have been discovered, and 
a trocar and cannula would have allowed its 
escape by a safer channel. (6) The ease with 
which a liver abscess is reached and treated 
by a trocar and cannula encourages a medical 
practitioner, who may be single-handed at the 
operating table, to treat a liver abscess by this 
means, who would be deterred practising a 
laparotomy or a thoracic incision. Liver 
abscesses occur in the tropics usually, and the 
surgeon may be called upon to operate away 
from hospital wards and hospital appliances. 
Operations by incisions under these circumstances 
can only be done at great risk to the patient, 
the operator being alone and with perhaps 
a native hospital attendant or ward coolie 
assisting. Therefore, anything that can 
simplify operations for liver abscess is to be 
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strongly commended, as early operation is 
everything, and the despatch of a patient with 
a liver abscess by train, native cart, or other 
rude conveyance to the nearest large hospital, 
where laparotomy may be done with fair 
prospect of success, may mean rupture of the 
abscess into the peritoneum or elsewhere with 
fatal results. Independently, however, of 
appliances, of assistance, of nursing, etc., the 
writer agrees with tl^e verdict on this subject 
come to by all those present at the section of 
Tropical Diseases at Ipswich, and they re- 
presented some of the best of our tropical 
practitioners : the operation by incision is 
unnecessary in its severity, and is attended 
by less favourable results than operation by 
trocar and cannula. 

Pylephlebitis — Portal Thrombosis 
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A. Adhesive Thrombosis of the Portal 
Vein. — Obstruction of the portal vein may be 
caused by coagula developing in the capillary 
distribution of the portal vein within the liver, 
in the trunk of the vein or its main branches, 
or in the radicles of the portal vein anywhere 
in the gathering area of the vessel. 

1. Coagula of Blood commencing in the 
Capillaries of the Portal Vein within the Liver, 
— This is by far the most common starting- 
point of portal obstruction resulting in adhesive 
phlebitis. The coagula having formed in the 
portal capillaries within the liver extend back- 
wards to the small venous trunks, and ulti- 
mately may completely or partially block the 
main trunk of the portal vein itself. The 
causes of the primary coagula may be — 

(a) Deficient cardiac power, due to thrombosis 
of the pulmonary artery or other cardiac lesion, 
to pulmonary disease or other causes of blood 
etasis in the circulation generally or the portal 
circulation in particular. The obstruction in 
the portal vein may develop a short time before 
death, or it may appear only as the patient is 
dying. The causes of obstruction of this nature 
a.re usually associated with lesions of a fatal 
nature affecting the thoracic viscera, so that 
the signs and symptoms induced are but of 
classic interest clinically. The coagula in such 
cases will be found of a reddish-black colour, 
evidently of recent formation, completely filling 
the lumen of the vein, but readily detachable 
from the wall. The abdominal viscera will 
be found deeply congested, with frequent 
ecchymoses, and with a quantity of serous 
effusion tinged red in the peritoneal cavity in 
cases of some standing. 


(b) Cirrhosis of the liver is the commonest 
cause of adhesive portal thrombosis. The 
contractile nature of the fibrous deposit in the 
liver in cirrhosis leads to obstruction and 
exclusion of the portal capillaries and the 
consequent formation of coagula within their 
channels. The coagula once formed tend to 
increase by deposit and accretions upon their 
surfaces until the venous branches and 
ultimately the main trunk of the portal vein 
itself are blocked. The coagula in cirrhosis 
may be and generally are slowly deposited, as 
may be gathered by a study of the thrombosis 
post-mortem. The earlier-formed coagula are 
found frequently laminated in structure in- 
dicative of gradual deposit, or to consist of 
brownish masses firm in consistence and even 
organised into an embryonic connective tissue. 
Associated with the older thrombi are more 
recent coagula which may extend into the 
lumen of the larger veins as semi-solid coagula. 
The whole thrombus becomes adherent to the 
vein wall, and the inner aspect of the vein loses 
its gloss and appears corrugated and injected. 
The whole thickness of the vein becomes 
thickened and swollen. The connective tissue 
around the vein is involved in the inflammatory 
change, so much so that it becomes adherent 
to the circumferential structures. The obstruc- 
tion may be even so gradually developed that 
the portal vein or its main tributaries become 
varicose or dilated. 

(c) Cancerous deposit in the liver may give 
rise to a form of adhesive portal thrombosis; 
but the affection, in contradistinction to that 
which occurs in cirrhosis, is usually of a limited 
character, and the thrombus is a mere coagula- 
tion usually, although the cancerous material 
may even invade the lumen of the vein itself. 

(d) Inflammatory affections of the liver, more 
especially those that end in suppuration, may 
give rise to thrombosis of the portal capillaries. 
The thrombi formed in this connection are 
liable to break down or become foci for further 
purulent deposit. Thrombosis from liver ab- 
scess is not, however, a common occurrence. 

2. Thrombosis arising from lesions affecting 
the tru7ik of the vein or its main tributaries 
occasionally occurs. 

{a) Dilated bile ducts in the lesser omentum 
may cause chronic inflammatory thickening 
in the surrounding tissues, to such an extent 
that the trunk of the portal vein may be 
incorporated in the fibrous mass and become 
thereby compressed and constricted. The 
altered nutrition of the vein wall leads also 
to alteration and thickening of its several coats, 
rendering them indurated or even semi- 
cartilaginous in consistence. In consequence 
of these changes the calibre is narrowed, 
laminated coagula are formed within its lumen, 
and a dilated and even varicose condition may 
obtain throughout the radicles and large 
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trunks of the splenic and superior mesenteric 
veins. 

(b) Morbid growths, of a cancerous character 
mostly, may impinge upon the wall of the 
portal vein more especially near the gate of 
the liver and determine the formation of a 
thrombus in the trunk of the vein ; but the 
large trunks which converge to form the portal 
vein may each and all be involved in malignant 
growths according as the cancer has its seat 
in the pylorus, the pancreas, or the mesentery. 
The lymphatic glands on the front of the 
vertebral column may be the seat of cancerous 
or tubercular deposit, and one of the branches 
of the portal vein may become involved in 
the tumour, with the result that the vein 
traversing the mass becomes thrombosed. Not 
only may this thrombus occupy the branch, 
but, from the smaller vessels, the coagulum 
may extend to the main trunk. 

(c) Inflammatory thickenings having their 
origin in gastric or pyloric ulcers or in pancreatic 
inflammation may encroach upon and involve 
the portal vein, leading to the deposit of coagula 
and the formation of a completely obstructing 
thrombus. 

(d) Chronic peritonitis may cause constriction 
of the portal vein near the gate of the liver or 
of the mesenteric vein, etc., with a resulting 
thrombosis. 

3. Thrombosis commencing in the Peripheral 
Radicles of the Portal Vein , — In any one of 
the several chylopoietic viscera, inflammatory 
or other lesions may cause the formation 
of thrombi which extend towards the main 
channels or the trunk of the portal vein, or 
emboli may become detached and block the 
terminal capillaries of the portal vein within 
the liver itself, leading to thrombosis. It is but 
seldom that adhesive thrombosis results from 
lesions of this nature, the suppurative form 
being the more common ; yet it is not unknown 
clinically — coagula becoming detached from the 
neighbourhood of ulcers and cancerous growth 
in the intestines and other viscera and buried 
in the liver. 

Signs and Symptoms . — Obstruction of the 
portal vein, due to adhesive thrombosis, be 
the origin what it may, presents many signs 
and symptoms in common. The affection is 
characterised by a rather chronic manifestation 
of symptoms when compared with the more 
acute course of thrombosis of a suppurative 
character. The disease does not arise primarily, 
but as a superimposed lesion in some con- 
stitutional or local disease. Although disease 
of the thoracic viscera may play a part in the 
etiology, it is in the abdominal viscera that the 
genesis of the ailment is to be looked for. 
During the course of cirrhosis or cancer of the 
liver, of ulceration of either a cancerous or 
inflammatory nature in other abdominal viscera, 
of chronic peritonitis, etc., obstruction of the 


portal vein may arise. The onset of the disease 
is usually sudden, or, at all events, the mani- 
festation of the results of a gradual thrombosis 
declares itself suddenly. 

Ascites is one of the most constant develop- 
ments in portal thrombosis. It is natural it 
should be so, and it is also natural that the 
ascitic fluid should accumulate rapidly. In a 
few days the abdomen may be enormously 
distended with fluid, and the rapidity of its 
accumulation is well shown by the way in which 
the abdomen fills after paracentesis has been 
performed. The only cases in which ascites 
may occupy a secondary place is when relief to 
the congested portal vein is obtained by haemor- 
rhage into either the stomach or the intestine. 
Occasionally the ascites is gradually developed, 
implying an incomplete blocking of the venous 
channel, or from the fact that only one of the 
main tributaries of the portal vein is involved. 

Diso7'de7's of the alimentary canal, due to 
adhesive portal thrombosis, are universal. In 
the stomach, vomiting, dyspepsia, and haema- 
temesis are usual concomitants, the loss of blood 
being at times alarming. An intestinal fl!lix, of 
the nature of watery diarrhoea, or accompanied 
by some haemorrhage from the bowel, is a pre- 
dominant feature ; the haemorrhage, however, 
may be severe, amounting at times to the 
passage of a quantity of almost pure blood from 
the bowel. Piles, although an early feature of 
the disease, cease to give trouble usually when 
either ascites or an intestinal flux, simple or 
haemorrhagic, takes place. 

The spleen swells to many times its normal 
bulk, a fact which may be only discernible when 
the ascitic fluid has been drawn off. Should, 
however, the portal vein be relieved by either 
haematemesis or haemorrhage from the bowel, 
the spleen may be simultaneously relieved and 
assume normal proportions. Should, on the 
other hand, the spleen be bound down by 
previous perisplenitis, or its parenchyma altered 
by chronic disease, its enlargement may be 
arrested. 

The liver may show few signs of alteration, 
apart from the original disease of which it may 
have been the seat. The size seldom exceeds 
the normal, and, as a rule, it is diminished in 
size owing to the prevalent cirrhosis. Should 
one branch or one division of a branch of the 
portal vein as it breaks up in the liver become 
alone the seat of thrombosis, an atrophy of the 
part of the liver to which it is distributed 
ensues. Post-mortem lesions of this nature are 
occasionally met with, although no evidence 
of hepatic derangement has been observed 
during life. The liver in the part cut off from 
portal blood shrivels, the hepatic cells liquefy, 
and the residue becomes absorbed, and a mass 
of cicatricial fibrous tissue takes their place. 
As, however, it is now well known that when 
one part of the liver is cut off from nutrition 
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the remainder hypertrophies and takes upon 
itself extra functions, it is easily understood 
how an even extensive atrophy of part of the 
liver may be attended by no clinical evidence. 

The gemral condition of the patient when 
portal thrombosis is established is one of 
decline : the physical powers fade and the 
digestive functions fail ; the urine is small in 
quantity and of a high specific gravity ; oedema 
of the feet, an aneemi® appearance, and, finally, 
a cachectic state supervene as the inevitable 
consequence approaches. 

Compematory Channels of Circulation, — 
Dilatation of the superficial abdominal veins is 
often a marked feature of adhesive portal 
thrombosis. The apparent venous enlargement 
is, however, only an indication of extensive and 
more deep-seated efforts of the same nature to 
establish a collateral circulation so as to relieve 
the portal system. On the extent to which this 
is developed depends to some extent the length 
of life possible for the patient, and it also has 
some influence in modifying the signs and 
symptoms, such as ascites, haemorrhage, etc., 
causeTi by the thrombosis. 

The chief anastomoses between the portal and 
systemic systems are as follows : — 

Veins 

Portal System. General or Systemic, 

1. Coronary veins of stomach 

anastomose with 

2. Coronary veins of stomach 

anastomose with 

3. Coronary veins of stomach 

anastomose with 

4. Vasa brevia of stomach 

anastomose with 

5. Gastro-epiploica of stomach 

anastomose with 

6. Superior mesenteric veins 

anastomose with 

7. Hmmorrhoidal veins anasto- 

mose with 

8. Veins in liver adhesions 

anastomose with 

9. Veins in liver adhesions 

anastomose with 

10 . Veins in falciform ligament 

anastomose with . 

11 . Veins in falciform ligament 

anastomose with . 

It is by way of the veins in the falciform 
ligament (10 and 11) of the liver that the 
anastomosis which gives rise to the superficial 
abdominal veins becoming enlarged takes place. 
In almost every case of hepatic cirrhosis these 
veins will be found to be enlarged ; but as the 
distension is usually confined to the deeper 
veins, the condition is apt to be overlooked, 
and it is only when the obstruction in the 
portal vein is pronounced and prolonged that 


I oesophageal. 

I phrenic, 

^ left renal. 

I left phrenic. 

I left renal. 

I left renal. 

I pudic. 
phrenic. 

1 veins in abdo- 
j minal wall. 

I* phrenic. 


veins in abdo- 
minal wall. 


the superficial veins become apparent. The 
veins in the falciform ligament pass from the 
wall of the abdomen opposite the attachment 
of the falciform ligament and from the under 
surface of the diaphragm to the liver; the 
former, according to Sappey, reaching the 
under surface and joining the left branch of 
the portal vein ; the latter gaining the dome 
of the liver. The current of blo^ in these 
veins is normally towards the liver, but when 
the portal vein is obstructed the current of 
blood is reversed and passes between the layers 
of the falciform ligament to gain the deep 
epigastric (superior and inferior) veins in the 
substance of the rectus muscle, and in these 
the blood is conducted upwards to the internal 
mammary or downwards into the external iliac 
veins. 

The portal vein, as the result of its hepatic 
capillaries becoming partially obstructed, may 
become distended or varicose. Portal, in Mala- 
dies dn Foie^ describes a portal vein enlarged 
to the dimensions of the small intestines. Uni- 
form distension is, however, much more common 
than varicosity, owing no doubt to the absence 
of valves in the veins of the portal system, in 
consequence of which true varicosity cannot 
take place. The causes which induce throm- 
bosis are for the most part similar to those 
which induce a dilatation of the portal vein, 
but localised dilatations due to patchy peritonitic 
thickening are more common than is localised 
thrombosis. 

The wall of the portal vein may be itself the 
seat of chronic phlebitic changes and of calci- 
fication of a more or less extensive character. 
These may each induce an adhesive portal 
thrombosis independently of hepatic or other 
diseases. 

Diagnosis . — Although there is no single sign 
or symptom which definitely pronounces the 
portal vein to be obstructed, a fairly positive 
opinion may be arrived at when the signs 
and symptoms are taken collectively. Ascites 
rapidly developing and rapidly recurring after 
the abdomen is tapped, hsernatemesis or hemor- 
rhage from the bowel, the splenic enlargement, 
etc., all point to a possible thrombosis, although 
these are all but part and parcel of the usually 
adopted indications of ordinary advanced cir- 
rhosis. It is, however, well-nigh certain that 
when these developments occur during the 
course of a cirrhosis of the liver they are 
due to a supervening thrombosis of the portal 
vein. 

Prognosis . — A fatal issue is to be looked for 
when the portal vein is thrombosed. Collateral 
circulation, precarious at best, may prolong life 
for a time ; but with the liver and its func- 
tions practically withdrawn from the economy, 
recovery is impossible. It is only in cases due 
to mechanical obstructions, such as those caused 
by dilated bile ducts due to gall-stones, or to 
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constriction by peritoneal thickenings, to pres- 
sure of enlarged glands, etc., or in any condition 
in which, by surgical measures, the cause of 
the obstruction could be removed, that there 
is any hope of recovery. Relief by surgical 
operation is seldom possible, and the necessity 
for surgical measures are seldom sufficiently 
pronounced to justify their adoption. 

Treatment . — Relief by paracentesis is well- 
nigh the only treatment which is justifiable. 
Withdrawal of the ascitic fluid should only be 
done, however, when the breathing or circula- 
tion is deeply embarrassed. When haemorrhage 
is severe from either the stomach or bowel, 
astringents may be employed. Diarrhma when 
excessive may require treatment. To attempt 
to get rid of the ascitic fluid, or to increase the 
quantity of urine by drastic purgatives or by 
diuretics, are measures which are calculated to 
do more harm than good, as the patient’s 
strength will not allow of severe purging, and 
the low blood -pressure prevents the kidney 
assisting much in the excretion of the body 
fluids. 

Surgical treatment with the idea of removing 
obstructions to the trunk of the portal vein, 
although in some cases rational, is in practice 
a negligible quantity. 

B. Suppurative Thrombosis of the Portal 
Vein. — The description given of the possible 
seats of the pathological factors concerned in 
the formation of adhesive thrombi in the portal 
vein applies equally in the suppurative form of 
the disease. 

The disease finds origin in some inflammatory 
lesion in which pus or ulceration has played a 
part, and from which, as a focus, the thrombosis 
may extend, or at which coagula may be formed 
which journey onwards to the liver and there 
get caught, forming emboli. The nature of 
the thrombus or coagulum is such that, either 
by bacterial changes or by altered nutrition, or 
both combined, the thrombosis is of a diffluent 
character, unorganised and ready to break 
down. 

Pathological Considerations . — It is inexpedient 
here to discuss the pathology of phlebitis in 
general, so therefore the question of whether 
the thrombus is the result of an endophlebitis 
or of a periphlebitis will be set aside. It is 
possible both endo- and peri-phlebitis play their 
part in the disease, the latter resulting from 
inflammatory lesions around the peripheral 
venous radicles, and the detached coagula 
determining an endophlebitis in other parts 
of the system. Periphlebitis, at all events, is 
a commonly-met-with condition ; the presence 
of pus along the path of the connective tissue, 
surrounding the venous trunks with a coter- 
minous thrombosis in the lumen of the vein, 
being not infrequently found. 

The coats of the vein are swollen, congested, 
and infiltrated. The inner wall loses its en- 


dothelial lining, and is injected, dull red or 
yellowish in appearance, the clot adhering to 
it in flocculent masses. The muscular coat 
seems paralysed, refusing to contract when the 
vein is cut across. The outer coat and sheath 
are infiltrated with sero-sanguinolent fluid or 
with pus, and the whole trunk seems swollen 
and enlarged. The thrombus is almost in- 
variably soft and friable, reddish in parts, 
almost black in others^ and with fibrinous 
coagula diffused throughout. The thrombus 
may lie loosely within the lumem of the tube, 
adherent only at irregular points along the vein 
wall. The thrombus usually undergoes a fatty 
degeneration and liquefaction, and the parts of 
the thrombus so affected have all the appear- 
ance of pus. Microscopic examination of these 
apparently purulent masses shows the cellular 
elements to consist of nucleated cells and of 
others undergoing fatty metamorphosis. 

1. Suppurative portal thrombosis commencing 
within the liver itself is no doubt a factor in the 
formation of liver abscess consequent upon 
suppurative hepatitis, but pathological data are 
wanting. At the gate of the liver, however, 
a subhepatic abscess has been found associated 
with portal thrombosis ; but which was the 
primary lesion in affections of this nature is 
unsettled. Portal phlebitis is a rarer lesion in 
liver abscess than is hepatic phlebitis. This is 
no doubt accounted for by the fact that the 
portal vein is supported by a sheath of con- 
nective tissue even in its branches in the liver, 
whereas the hepatic veins in the liver are more 
of the nature of channels in the liver substance 
having a wall of but microscopic dimensions. 

2. Suppurative thrombosis may arise in con- 
sequence of affection of the trunk of the portal 
vein or of its main tributaries. Wounds of the 
trunk or branches of the superior mesenteric 
vein may lead to thrombosis. Resection of the 
gut, operations for strangulated hernia, etc., 
may determine the lesion ; and Lambron, in the 
Archiv. gen. et med., 1842, relates a case of a 
thrombus caused in this vein by the transfixion 
of a fish-bone. 

Gall-stones in the ductus communis chole- 
dochus, however, attended by inflammation and 
suppuration, may induce portal thrombosis. 
Suppurating mesenteric glands occasionally 
press upon and affect the vein, causing thrombi, 
which may extend for some distance from the 
seat of the lesion. Although there are many 
instances of the trunk of the veins being blocked 
by thrombi and surrounded by pus, it is usually 
impossible to ascertain which is the cause and 
which the effect of the condition ; but it has 
been demonstrated clearly that pus may sur- 
round a venous channel and yet no thrombus 
be found within the lumen of the vessel. 

3. By far the most common cause of sup- 
purative phlebitis is inflammatory and puru- 
lent changes in connection with the peripheral 
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radicles of the portal vessels. Ulcerations and 
cancerous changes in the stomach, in the py- 
lorus, in the small and large intestine, and in 
the rectum, have each and all been followed by 
thrombus, purulent periphlebitis of the portal 
vein, and abscesses of the liver. One of the 
most common lesions in which suppurative 
thrombi form is in connection with appendicitis, 
and it is one of the sequelae of that troublesome 
affection which most* frequently causes death. 
Suppurative thrombosis of the mesenteric veins 
was found by the writer in all cases of malig- 
nant dysentery he had the opportunity of 
examining. The coagulation commences in the 
venous radicles issuing from the affected part of 
the gut, and advances upwards towards the main 
trunk, and as far as where the splenic and su- 
perior mesenteric veins unite to form the portal. 
In such cases the gut becomes black, the mucous 
surface sloughs in huge patches ; but whether 
the phlebitis is consequent upon the so-called 
dysentery, or vice versd, is a point not yet 
determined. It is do\ibtful whether malignant 
dysentery is in any sense dysentery or a specific 
disease ; it is more likely a conditional and in- 
testinal flux consccjuent upon primary phlebitis. 

Trmnus Na8centiu7)i . — The trismus of newly- 
born infants is but a local sign of a general 
blood disease, the primary starting-point being 
thrombosis of the umbilical vein, due to septic 
infection. The writer had experience of this 
in Hong-Kong, where, owing to the frequency 
of trismus nasceiitium amongst the infants of 
the Chinese poor, half the total death-rate was 
caused by it. 

Foreign bodies in the alimentary canal, such 
as penetrating fish-bones, etc., may serve as 
the starting-point of phlebitis and thrombosis. 
Abscesses in the spleen are liable to be followed 
by thrombosis of the splenic and portal veins, the 
peculiar anatomical conditions of the splenic pulp 
and its relations to the vein favouring thrombosis. 

Any old cicatrix or adhesion in the abdominal 
cavity may, after years of quiescence, lead to 
phlebitis of the veins in its tissue and sub- 
sequent suppuration and venous thrombosis. 
Such a case occurred in the practice of the 
writer, where, at the post-mortem performed 
by Dr. William Hunter, a gastric ulcer, which 
had healed twenty-five years previously, and 
acquired adhesion to the pancreas, became 
irritated in consequence of fish-poisoning, with 
the result that the veins in the cicatrix became 
inflamed, the splenic vein and the portal vein 
up to the gate of the liver were enveloped in 
pus, and a loose thrombus occupied the channels 
of both the splenic and portal veins. 

Signs and Symptoms . — When some one of the 
several affections mentioned above as provoca- 
tive of suppurative portal thrombosis occurs, 
the onset of the lesion in the vein gives rise to 
the following symptoms. The pain of the affec- 
tion changes or extends its seat. If the cause 


is an appendicitis the seat of pain is no longer 
confined to the right iliac fossa, but extends 
upwards to the right hypochondrium, or to the 
umbilicus ; and as peritonitis develops, the pain 
becomes general over the abdomen. In the 
same way, if the spleen is the seat of trouble, 
the pain extends across the stomach and gives 
rise to “ cramp in the stomach ; and in similar 
fashion for other affections. 

A rigor is an early indication of an extending 
portal phlebitis, followed by the usual profuse 
sweating. Rigors may occur not only at the 
commencement of the illness, but may recur at 
irregular intervals afterwards. 

Jaundice sometimes to a marked degree 
supervenes, and the liver becomes permanently 
enlarged and may be painful on percussion and 
palpation. The spleen enlarges if the splenic 
vein or the trunk of the portal vein becomes 
thrombosed. A thin watery diarrhoea is the 
rule, but constipation occasionally obtains. 
When blood escapes by the bowel in quantity 
the splenic and hepatic tenderness and enlarge- 
ment may disappear. Fever is always present, 
and usually assumes an intermittent type ; 
towards the end it usually assumes a hectic 
character. Pysemia, with rigors, sweating, and 
deposit of pus in the joints, in the viscera, or 
beneath the skin, may result. The general 
symptoms are feverishness, loss of appetite, 
loss of flesh, emaciation, and rapid decline in 
strength. A typhoid state usually supervenes 
as death approaches. 

Diag7iosis . — It is by the aggregation of the 
signs and symptoms described above, superven- 
ing upon some local inflammatory lesion within 
the abdominal cavity, by which the presence of 
suppurative portal thrombosis may be inferred 
to bo present. No single symptom is constant ; 
the pain may be obscured ; the rigors and 
sweating may be ascribable to malaria or 
general pyaemia ; or the presence of dysentery, 
hepatitis, or splenitis may obscure the diagnosis. 

Prognosis. — The suppurative phlebitis extends 
to the trunk of the portal vein. Death is 
inevitable. 

Treatment . — The relief of pain and distress 
and the support of the strength are the only 
measures to be adopted in the treatment of this 
fatal malady. 
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Excluding hydatids, already described, several 
parasites, all belonging to the distomata variety 
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of the family Trematoda^ are met with in 
the liver or bile passages. Their presence is, 
however, by no means common j in fact, a liver 
parasite may be justly considered a rare affec- 
tion, Still more rare is it for the parasites to 
be located in the liver itself; the almost in- 
variable habitat is the biliary passages. In the 
portal vein, also, parasites of this group have 
been found. Liver parasites belong to the 
Vermes ; class, Flatode% ; family, Trenwbtoda^ 
or flukes ; variety, Distoma. 

1. JOistomum hepaticum, — In its fully de- 
veloped state the Distomum hepaticum is found 
as a smooth, oval, faintly-yellow, flat worm, 
measuring 28 mm. by 12 mm. in its widest 
part. The head protrudes as a short beak 
from the broader end of the parasite, and pre- 
sents on its ventral surface a sucker. Immedi- 
ately behind the sucker is the genital pore, 
and behind that again a second sucker. The 
genital pore leads to the uterus, which lies con- 
voluted like a ball of wool above and behind 
the second sucker. The intestine is branched. 
The eggs are oval in outline, measuring 0*13 mm. 
by 0*08 mm. They are of a brown colour ; the 
shell or citaderm consists of two fairly well- 
marked layers, and at the broader end of the 
egg is a small lid or operculum. 

2. Bistonivm lanceolatvm. — This is, as its 
name implies, a lance-shaped entozoon, measur- 
ing 9 mm. by 3*5 mm. The parasite is narrow 
in front, but widens out gradually until near 
the posterior extremity. The genital pore is, 
in the lanceolate species, as in the hepaticum, 
between two ventral placed discs, but the 
vaginal tract is much longer, the uterus being 
situated farther back in the widest part of 
the body. The intestine is more complex than 
in the hepaticum, being divided up so as to 
form many sacs and canals. The eggs are 
spherical, measuring *04 mm. by *03 mm., and 
within them the mature ova may be found. 

The Dutomwm hepaticum and Distomum Ian- 
ceolatvm are parasites of the biliary passages of 
the ruminantia, and more particularly of sheep. 
Sheep “rot” is attributed to the pathological 
processes set up by this parasite ; but although 
the parasites are so prevalent and destructive 
in the ruminants, they are seldom met with 
in the human being, and even when they occur 
may give but few indications of their presence. 

The following parasites are met with for the 
most part in tropical countries, but one of 
them, the Distomum sinense^ has a wide dis- 
tribution in India, Annam, China, Japan, Corea, 
and in Mauritius. 

3. Distomum sinense. — A lanceolate-shaped 
worm, narrowed in front, but widening behind 
until near the posterior extremity. It measures 
22 mm. by 7 mm. in its widest part. The 
surface is smooth, and in appearance the para- 
site is of a fleshy colour and almost transparent. 
The ova are gourd-shaped, measuring 32 by 


16 fi, of a dark appearance, with a distinct 
operculum at the broader end. The embryo 
is a ciliated organism. 

4. Distomum conjumtum is characterised by 
the surface of the body being covered by fine 
spines. The parasite is wide posteriorly, 2*5 
mm., but tapers towards the head; in length 
it measures from 9 to 12 mm. The ova 
are operculated, shaped like a Florence flask, 
measuring 34 /x by 19 /x. So far, this parasite 
has only been found in a few natives of India. 

Distomum hcematohium, — The BilharziahcBn/m- 
tohia is met with in the branches of the portal 
vein within the liver, and its eggs may be found 
embedded in the liver tissues. Although of 
classical interest, the presence of the bilharzia 
in the liver or portal vein is attended by no 
known clinical or pathological features. The 
clinical manifestations of this parasite are almost 
solely confined to the urinary passages, and 
it is in connection with these organs that a 
detailed account of this interesting parasite is 
to be found. 

Besides the distoma other parasites are met 
with. 

5. Pentastomum constrictum. — In the liver 
and lungs of African negroes cysts have been 
found to contain a large whitish - coloured 
parasite, measuring 1 to inch in length and 
I inch in breadth. The parasite is ringed, 
rounded, terminates abruptly behind, but an- 
teriorly exhibits hooks on either side of the 
oval apertures arranged in two pairs ; and on 
the dorsum of ttie rings, which in a fully- 
developed Pentastom/mii constrictum number 
twenty-three, are fine spinous-looking processes. 

6. Ascaris lumhricoides find their way into 
the biliary passages and may even become 
embedded in the liver. They may be met with 
singly or in considerable numbers. The en- 
trance of so large a worm into the biliary 
passages from the intestine is rather difficult to 
account for, and it has been asserted by some 
that it is only when the bile ducts are dilated 
by biliary calculi, by hydatids, or by other 
causes that the round worm can gain entrance. 
This contention, however, is refuted by the fact 
that the worm has been found in the bile ducts 
even of children. 

The clinical and pathological effects of the 
presence of parasites in the biliary passage vary 
with the parasite and with the numbers which 
infest the region. We have but few clinical 
records of the signs and symptoms associated 
with fluke worms in the liver. Pain in the 
hepatic region, continuing it may be many 
months ; diarrhoea of long standing ; vomiting 
and occasional haematemesis ; jaundice, slight 
or pronounced, may be present ; convulsions, 
especially in children, and delirium in old 
persons, syncope or coma, hysterical attacks, 
sudden accessions of fever, abdominal distension, 
and peritonitis are amongst the more prominent 
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features of a condition which, unless the parasite 
itself or the eggs are met with in the vomit or 
in the stools, is well-nigh impossible to assign to 
the proper cause. 

The changes induced in the biliary passages 
vary. Occasionally the ducts are dilated, 
paunched, inflamed, and even purulent. The 
Distomum simnse and the changes it causes in 
the biliary passages have been most exactly 
recorded. Baelz has, recorded that in certain 
Japanese villages 20 per cent of the inhabitants 
suffered from this parasite. In these persons 
the distomum was found in the gall-bladder, the 
hepatic and bile ducts in great numbers; the 
passages become dilated and paunched, and in 
the paunches the parasites thrive in swarms. 
The liver and spleen are recorded by Baelz to 
be enlarged, and the mucous surfaces of the gut 
in a state of chronic catarrh. In the liver the 
parts in contact with the main branches of the 
hepatic ducts atrophy ; ansemia, anasarca, and a 
cachectic state supervene, but it may be only 
after years of gradual decline. 

The Pentastomum constrictum causes, accord- 
ing to Aitken, cysts in the liver within which 
the parasite lies coiled up. When the cysts 
occupy the surface of the liver a local peri- 
hepatitis may be set up, and it is possible to 
feel the cysts as nodules upon the liver surface. 

Treatment . — When the ova of any of the liver 
parasites appear in the stool or in the faeces 
attempts may be made by anthelmintics to dis- 
lodge the parasite. In the case of the Ascaris 
lumhricoides this may be effected by santonine, 
but no specific means is known whereby the 
liver-flukes may be dislodged. 

Hydatids of the Liver 

The hydatids met with in the human liver 
differ in no essential point from those met with 
elsewhere in the body. In England and Wales 
during ten years (1871-1880) 436 deaths were 
returned as due to hydatid disease, representing 
1 death out of 11,876 deaths during that 
period. In British India, from 1870 to 1879, 
8 cases occurred in soldiers belonging to the 
European army, whilst in the native army no 
cases of hydatids were met with. In the Punjab, 
4 cases of hydatids were diagnosed in natives in 
nineteen years’ observation at Lahore, out of a 
total of 25,579 in-patients. In Hong-Kong the 
writer never met with a case of hydatids in 
Chinese during nine years’ hospital experience, 
and in Southern China generally the disease is 
unknown. It is by the dog as the primary host 
and sheep as intermediary hosts that the life 
cycle of the echinococcus is chiefly maintained, 
and in Southern China there are no sheep. 

Site . — Hydatids are much more frequently met 
with in the right lobe of the liver than in the 
left. There has been no explanation offered of 
this seeming idiosyncrasy, but, as pointed out 
by the writer, it may be accounted for by the 


mistaken notion that the right lobe is five or six 
times larger than the left. 

Si^ns and Symptoms . — The physical signs of 
a hydatid hepatic tumour wholly depend on its 
size and situation ; when the tumour is small it 
may give rise to no symptoms or signs, but 
when its dimensions are considerable the local 
indications will vary according as the tumour is 
within the liver, upon the upper aspect of the 
liver, or attached to its under surface, i.e. ac- 
cording as the hydatid is si^^mhepatic, intror 
hepatic, or «?^/>hepatic. The intrahepatic type, 
as being the most common, will be taken as the 
basis for description. An hydatid tumour of the 
liver may remain latent, that is to say, the 
tumour even when of fair size may occupy the 
liver without giving rise to either pain or in- 
convenience. The detection, post-mortem, of 
hydatids previously unsuspected is one of the 
chief characteristics of the disease. 

The presence of a hydatid tumour may be 
made manifest by the patient accidentally 
noticing an enlargement in the hepatic region, 
by local discomfort or ascites, jaundice or biliary 
colic may develop, and during examination of 
the liver the physician may recognise an hydatid 
tumour as the origin of any of these conditions. 
Marked pain is an uncommon symptom. The 
usual complaint is that of a feeling of weight or 
dragging extending from the right hypochon- 
drium upwards towards the shoulder, or there 
may be some difficulty in breathing or cardiac 
distress. Escape of the contents of the hydatid 
into a bile duct or the peritoneal cavity 
causes characteristic attacks of pain peculiar 
to each. 

Clinical Characters of the Tumour . — The 
hydatid when of moderate dimensions is usually 
globular, but when it attains large proportions 
the outline will be modified by the resistance 
met with as it encroaches on neighbouring 
viscera and structures. The surface of the 
tumour is smooth and rounded in outline ; very 
rarely is the tumour of lobulated character. 
On palpation there is a sensation of elasticity ; 
fluctuation is to be felt when the tumour has 
thinned out the liver tissue and approached 
the wall of the abdomen. The hydatid thrill, 
fremitus, or vibration is but seldom present, 
and is not conclusive proof that the tumour is 
hydatid in origin ; but as hydatids are by far 
the most common hepatic tumours of cystic 
character, the thrill when it can be felt is of 
some value in diagnosis. 

Constitutional symptoms set up by the 
presence of even a very large uncomplicated 
hydatid tumour are seldom in evidence. As a 
rule there is no interference with the general 
health, the temperature is not altered, and 
except for pressure on neighbouring organs 
there are no signs or symptoms indicative of 
the ailment beyond the local evidences. If the 
pressure is upwards, an irritating cough may 
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be complained of ; if the stomach is encroached 
on, nausea and vomiting may be present; 
and cardiac distress may result from direct 
or indirect pressure on the heart. When the 
tumour progresses downward into the abdominal 
cavity it may attain a large size, may well-nigh 
fill the abdomen, and compression of the veins 
may induce ascites and mdema of the lower 
limbs. Venous obstruction and its results are, 
however, uncommon sequelae of even large 
hepatic hydatid tumours. Only when the 
splenic vein is compressed is the spleen likely 
to be swollen. The ureter may be compressed 
and the renal vein may likewise be narrowed, 
and the urine may in consequence become 
albuminous. Jaundice may arise from pressure 
upon the obstruction of the ductus communis 
choledochus, or by the escape of echinococci 
into the bile ducts ; jaundice is occasionally due 
to catarrh of the biliary passages. 

Course and Termination of the Disease . — I. 
Mupture of the sac is by far the most common 
termination when the disease is allowed to run 
its course without treatment. The rupture 
may occur spontaneously, but more often it is 
consequent upon injury of severe muscular effort. 
The directions in which the tumour ruptures 
have been summarised by Neisser as the result 
of 131 observations : — 

Rupture into the lung and pleural cavity, 47 cases. 
„ „ stomach and intestines, 46 „ 

„ „ peritoneal cavity, . 16 „ 

„ through the abdominal wall, . 15 „ 

„ into the urinary passages, . 7 ,, 

Rupture into the Bronchial Tubes and Pleural 
Cavity . — Naturally, it is into the right side of 
the chest that the contents of the cyst find 
exit. When the cyst perforates the diaphragm, 
previous to the formation of pleuritic adhesions, 
a fatal pleurisy is the usual result ; but when the 
hydatid has set up adhesive inflammation in 
the pleura the cystic contents find their way 
into the pulmonary tissue, and, pressing towards 
the point of least resistance, may gain the 
channel of a bronchus and be got rid of in the 
sputum. This mode of exit may be followed 
by speedy and complete recovery, or the long- 
standing suppuration induced leads to ex- 
haustion, induration of the lung, general wasting, 
and may end fatally or in recovery after several 
years of profuse discharge. In such cases the 
sputum contains booklets, and it may be 
scolices, liver pus, shreds of membrane, occasion- 
ally stained by bile. Sudden death may follow 
rupture into the lung ; the bronchial tubes of 
both sides may be blocked by the profusion of 
the discharge into the air passages, and suffoca- 
tion ensue. Long-standing suppuration may 
lead to consolidation or gangrene of one or both 
lungs. Thus exit by way of the bronchial 
passages is an undesirable result to w^ait for, 
and a surgical operation, when once the hydatid 


has commenced to discharge through the lung, 
is not attended by promising results. 

Rupture into the Intestine. — The cystic 
contents do not all escape in one stool, but 
trickle into the intestinal canal rather slowly. 
Rupture into the intestine does not necessarily 
imply that the patient recovers. Death may 
result from a general peritonitis, or from hepatic 
abscess, infection from the intestine reaching 
the cavity of the emptied cyst. Rupture into 
the stomach allows of the escape of the hydatid 
contents by vomiting. Rupture into the peri- 
toneal cavity is usually followed by death, which 
follows in a few hours from shock, or may be 
deferred for a few days, during which severe 
peritonitis takes place. Should the hydatid 
suppurate, fatal peritonitis may be set up 
without rupture. Rupture through the ab- 
dominal walls : the point of exit is usually the 
right upper quarter of the abdomen. Rupture 
into the urinary passages', there is no direct proof 
that such an event has ever occurred. Rupture 
into the biliary ducts may be followed by a 
spontaneous cure of the disease, or by severe 
inflammation of the sac and suppuration. ' The 
contents of the tumour may pass along the 
common bile duct to the duodenum, or the 
calibre of the bile duct proves insufficient to 
transmit the hydatids, and blocking of the 
channel gives rise to jaundice. The passage of 
a small cyst down the common bile duct is 
frequently attended by symptoms of biliary 
colic. It is possible that the spontaneous cure 
of unobserved hydatid of the liver takes place 
more often by this channel than by any other. 
Rupture into the pericardium : a fatal result 
has been the invariable consequence. Rupture 
into the inferior vena cava or portal vein : the 
former leads to sudden death from pulmonary 
embolism, the latter to scattered abscesses in 
the liver. Multiple channels of exit : not in- 
frequently the hydatid contents may escape 
from the liver by two or more channels 
simultaneously. 

II. Suppuration of the sac may be “spon- 
taneous,^’ may be the result of surgical treat- 
ment by puncture, etc., or may arise from bile 
gaining access to the cavity of the cyst. A 
blow may determine suppuration, or it may 
follow rupture of the sac into a neighbouring 
viscus. The subsequent history of a hydatid 
cyst after suppuration is identical with that of 
a liver abscess {vide Liver Abscess). 

III. Other fatal modes of termination may be 
due to (1) pressure on neighbouring organs, (2) 
exhaustion consequent upon any one of the 
above conditions, (3) implication of the liver 
to so great an extent that it becomes totally 
unfitted to perform its function and carry on 
the work of the economy. 

IV. Spontaneous Cure. — The mother cyst 
slowly contracts and shrivels, and, along with 
the contents, becomes replaced by a putty-like 
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mass, which when once seen can never be 
forgotten. Although putty-like in consistence 
in parts, it is of a whitish colour, pearly white 
towards the interior, a duller shade pervading 
in the peripheral portions ; it resembles a mass 
of wet kaolin or china clay of jelly-like con- 
sistence. Plates of calcareous material may 
be found in the laminated mass, and pieces of 
the wall of the mother cyst may be found here 
and there. , 

Echinococcus multilocularis is described in 
vol. iv. pp. 261-264. 

Diagnosis . — By a process of exclusion other 
ailments can bo eliminated, and by drawing off 
and examining the contents a positive conclusion 
may be arrived at. Hydatids in the supra- 
hepatic region of the liver have to be diagnosed 
from suprahepatic abscesses, from pleuritic 
effusion, or from hydatids of the base of the 
right lung. Intrahepatic hydatid growths may 
be mistaken for intrahepatic abscess or for 
malignant tumours. In fatty, amyloid, and 
syphilitic enlargements of the liver, and in 
hypertrophic cirrhosis, the history will serve 
to eliminate any possibility of confusion. 
Hydatids in the suhhepatic region have to be 
diagnosed from subhepatic abscess, enlarged 
gall-bladder, hydronephrosis, renal or ovarian 
cysts, aneurysm, and phantom tumour. 

Treatment . — Although hydatids of the liver 
may disappear by “spontaneous cure,’’ may 
find exit by several channels, and the patient 
recover, no medical practitioner is justified in 
waiting for such a result. The modern treat- 
ment consists in aspiration, incision, suture of 
the sac to the margins of a parietal incision and 
clearing out the contents, or complete extirpa- 
tion of the tumour. 

Aspiration of the contents of the hydatid 
can be used for both diagnostic and curative 
purposes, and puncture by the fine needle of an 
aspirator is attended by infinitesimal danger. 
The fluid removed thereby may serve to establish 
the character of the tumour, and when a small 
quantity of the fluid is withdrawn the tumour 
may shrink and the whole cyst disappear. The 
dangers of tapping a hydatid are : — (1) Escape of 
the contents into the peritoneal cavity. That 
the slow and it may be intermittent escape of a 
small quantity of hydatid fluid into the peri- 
toneum causes untoward symptoms is improb- 
able, and treatment by aspiration alone may 
still find a place in surgery. (2) Suppuration 
may be induced in the hydatid ; this is a real 
danger. The removal of the fluid leaves behind 
a dead mass within the liver, which may at any 
moment become septic. 

Manson^s Method of treating Liver Abscess 
applied to Hydatids. — The operation is fully 
described under Liver Abscess, and the method 
recommends itself. 

Laparotomy and Removal of the Contents of 
Cyst Walls . — In 1871, Lindemann improved 


upon Volkmann’s method by stitching the 
margins of the wound in the liver to the wound 
in the abdominal wall, and all subsequent 
methods of operation have been mere modifica- 
tions of Lindemann’s principle. At the present 
time the plan recommended by Godlee is most 
in vogue. 

Operation . — A vertical incision three or four 
inches in length is made over or just above the 
most prominent part of the tumour, and it is 
carried down to the peritoneum. All bleeding 
is arrested, and the peritoneum is then incised 
for almost one inch and the finger introduced. 
The presence of adhesions is felt for. Where 
there are no adhesions the escape of hydatid 
contents into the peritoneal cavity can be 
guarded against in one of three ways : — The 
opening of the cyst deferred for a few days or 
until sufficiently firm and extensive adhesions 
are apparent. Should suppuration have occurred 
the cyst must be incised at once, and every 
surgeon prefers to open the tumour, whatever 
its state, at one sitting. (2) By packing the 
peritoneal surface with sterilised sponges or 
gauze so thoroughly that all passage into the 
peritoneum is blocked. The cyst may then 
be incised sufficiently to allow the contents to 
escape. When the first rush of fluid has sub- 
sided a small sterile sponge with string attached 
is passed into the cavity of the sac. It there 
expands, and on pulling the string the sponge 
blocks the exit of fluid until the margins of the 
wound in the liver or adventitious capsule are 
stitched to the wound in the abdominal wall. 
The wound in the cyst wall is hereafter enlarged, 
and the finger, or a sponge on a holder, may be 
introduced to loosen adhering brood capsules 
and daughter cysts. (3) When practicable, the 
liver may be stitched to the parietal perito- 
neal wound by a double row of sutures after 
the method recommended by Mr. Godlee for 
liver abscess. The further treatment varies ; in 
the majority of instances the mother cyst is 
removed as well as the contents, and a large 
drainage-tube introduced. Bond of Leicester, 
in 1891, introduced the plan of removing the 
parasite, mopping out the cavity left, stitching 
(or leaving open) the wound in the liver, and 
sewing up the wound in the abdominal wall 
after the manner of an ovariotomy wound. 
Bond met with excellent results, and his method 
is likely to be followed. 

The results of operations on Lindemann’s 
principle show the percentage of recoveries to 
be about 90 per cent. 

Liver of Sulphur. — Sulphurated 
potash, consisting of potassium thiosulphate, 
potassium trisulphide, and some potassium car- 
bonate. 

Livldity. — The state of being discoloured 
or livid ; livedo or livor ; as in such expressions 
as cadaveric lividity, the bluish discoloration 
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of the skin of a corpse, due to gravitation of 
the blood to the most dependent parts. See 
Medicine, Forensic {Signs of Deaths Postrmortem 
Lividity ) ; Post-mortem Methods {External 
Examination^ Post-mortem Lividity)* 

“Uving: Skeletons.” — The name 
given to individuals of an extreme degree of 
thinness, who are not unfrequently exhibited at 
shows ; thus, Claude Ambroise Seurat was 
shown in London in 1826 as the “Anatomie 
Vivante ” or “ Living Skeleton,” and Calvin 
Edson, a native of the United States, was ex- 
hibited in 1830. There is marked atrophy of 
the subcutaneous fat and, to some extent, also 
of the muscular system. 

Lixiviation. — The formation of a lye 
(Lat. lixivia)^ a lye being a solution formed by 
the extraction with water of the ashes of burnt 
substances ; it is a process employed in phar- 
macy. Thus, in the making of sodium carbon- 
ate, sodium sulphate is roasted with limestone 
and coal, and a mass called black ash^ consisting 
of sodium carbonate and calcium sulphide, 
results ; from this mass the carbonate is ob- 
tained by washing or lixiviation, the sulphide of 
calcium being left behind. 

Llandrindod!. See Balneology {Great 
Britain ) ; Mineral Waters {Muriated Sulphated 
Waters). 

Ll&nd ud no. See Therapeutics, Health 
Resorts {English^ Wales). 

Llanir^in march. See Balneology 
{Great Britain). 

Llanwrtyd. See Balneology {Great 
Britain)-, Mineral Vi {Mm iated Saline), 

Lobar. — Belonging or referring to a lobe, 
as distinguished from lobular, which means 
referring to a lobule, e.g. lobar pneumonia, in 
which the inflammatory process involves a lobe 
or even a whole lung, croupous or fibrinous 
pneumonia. 

LobO or LobuS. — A segment of an 
organ, usually rounded in shape, and separated 
from neighbouring parts by grooves or fissures, 
e,g, the lobes of the brain, of the liver, of the 
lung, of the prostate, and of the thyroid gland. 

Lobolla. — Lobelia is composed of the dried 
flowering herb, Lobelia injlata, the constituents 
of which are the alkaloid, lobeline or lobelina, 
lohelic acid, and injiatine the official prepara- 
tion is the ethereal tincture {Tinctura Lobelice 
JEtherea), the dose of which is 5 to 15 m. ; and 
the drug is now used chiefly for asthma, for it 
has a depressing effect on the heart which limits 
its range of applicability. 

Lobeline.— The volatile, fluid alkaloid of 


Lobelia injlata {q*v.), with an undetermined 
chemical constitution. See Alkaloids. 

LobenSTUllem. — A morbid condition in 
which there is loss of sexual power, associated 
with a marked deposition of subcutaneous fat j 
it may affect both sexes, causing enlargement of 
the mammary glands in men and a form of 
spurious hermaphroditism, and cessation of the 
menstruation in women ; lipomatosis universalis 
asexualis. ‘ 

Lobstei n’s Cancer. — Retroperitoneal 
sarcoma ; it is with difficulty differentiated from 
tumour of the kidney. 

Lobstei n’s Disease. — A form of 
fragilitas ossium or osteopsathyrosis. See Fra- 
GILITA8 Ossium. 

Lobster-Claw Deformity.— A de- 
fect of the digits in which two only are left 
{bi(kictyly), usually the thumb or great toe and 
the little finger or little toe, giving the appear- 
ance of two claws. 

Lobular. — Relating to a lobule, e.g, lobular 
pneumonia or bronchopneumonia as distinguished 
from lobar pneumonia or croupous pneumonia. 

Lobule or Lobulus. — A segment or 

subdivision of a lobe. 

Local Anaesthesia.— The production 
of anaesthesia in a limited or localised part of 
the body, without the loss of general conscious- 
ness. See An/esthbtics {Local Anaesthesia), 

Localisation. — The process by which a 
particular physiological or pathological action is 
found to originate or be situated in any par- 
ticular part, especially of the nervous system. 
See Brain, Physiology of {Functions of the 
Cerebral Cortex) ; Physiology, Nervous System 
{Localisation of Functions). 

Locarno. See Therapeutics, Health 
Resorts {Italian Lakes). 

Lochia. — The discharges from the genital 
tract (from uterus to vulva) which follow the 
birth of the child and last about two weeks 
(Gr. Ao;(€i;<d, I bring to the birth) ; during the 
first few days they are named lochia rubra^ 
thereafter lochia serosa, and finally lochia alba, 
according to the colour changes which take 
place in them. See Puerperium, Physiology op 
{Lochia) j Puerperium, Pathology of (Puer- 
peral Infection, Symptomatology). 

Lochio- or LochO*. — In compound 
words lochio- or locho- means relating to the 
lochia, e.g. lochiometra, retention of the lochial 
discharges in the uterus ; lochiopyra, puerperal 
fever; lochiorrhagia, an excessive flow of the 
lochia ; lochometritis, puerperal metritis ; and 
lochoperitonitis, puerperal peritonitis. 
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LnOCk- Finder. — An affection of the 
fingers, supposed to be due to a fibroma in the 
metacarpo-phalangeal joint, by which they are 
fixed in the attitude of flexion. 

Lockhart-Clarke’s Column.— A 

column of nerve-cells lying on the mesial aspect 
of the posterior horn of the spinal cord. See 
Physiology, Nervous System {Spinal Gord^ 
Structwre). 

f 

Locking* of Heads.— A complication 
of twin labours, due to the hitching of the chin 
of one twin (being born by the breech) over 
that of the other twin (coming by the head), or 
to the hitching of the one occiput under the 
other. See Labour in Multiple Pregnancy 
{Interlocked Twins), 

Lockjaw. See Tetanus. 

Lock-Spasm. — A firm contraction of 
the fingers upon any body, such as a pen, e.g, 
in writer’s cramp. See Neuroses, Occupation 
( Writing). 

Lbckwood’s Lifirament.— The sus- 
pensory ligament of the eyeball. 

Lockwood’s Method. See Hernia 
{Radical Gure^ Femoral Variety). 

Loco Deflector. — The bend put upon 
a soil-pipe at the foot of the house, so that the 
flow of water into the larger drain may not 
be checked; it is of importance in the proper 
drainage of a house. 

Loco Disease. — A disease of cattle and 
horses due to their eating the plants known as 
loco weed (poisonous leguminous plants), and 
characterised by staggering gait, emaciation, 
loss of appetite, etc. 

Locomotor Ataxia. See Tabes 
Dorsalis ; see also Balneology {Balneo-Thera- 
peutics in Diseases of the Nervous System ) ; 
Brain Cysts {Gystic Degeneration in Locomotor 
Ataxia) ; Deformities {Gerehral and Spinal 
Paralysis^ Locomotor Ataxy) ; Fragilitas 
OssiuM ; Joints, Diseases op {Associated with 
Lesions of the Nervous System) ; Ostbo-Arthro- 
PATHiES {Osteopathies)', Purpura {Symptomatic, 
Nervous) ; Ulcers and Ulceration {Perforating 
Ulcer of the Foot). 

Loculus. — A small space, e.g. of a gland 
or cystic tumour. 

Locus. — A place ; a name given in Ana- 
tomy to various spots in such organs as the 
brain, e.g. the locus cinereus in the fourth 
ventricle, the locus perforatus {anticus or posti- 
cus) at the base of the brain, etc. The term 
locus minoris resistentioe is given to that part of 
the body which from some cause is enfeebled 
and less able to resist the onslaughts of disease. 


Lodging-Houses. See also Ventila- 
tion AND Warming, etc. — A lodging-house in 
Sanitary Law is defined as “ a house or part of 
a house let in lodgings or occupied by members 
of more than one family ” ; the hygiene of such 
dwellings is regulated and enforced by the 
Public Health Act of 1875, by the Public 
Health Acts Amendment Act of 1890, by model 
by-laws and memorandum of the Local Govern- 
ment Board, and by the Public Health (Scotland) 
Act of 1897. Common lodging-houses must be 
registered ; they must be open to the inspection 
at any time of the Local Authority. A space of 
not less than 300 cubic feet for each adult 
living therein must be provided ; the walls and 
ceiling must be limewashed twice a year (in 
April and October), and the occurrence of a 
case of infectious disease must be immediately 
reported to the Medical Officer of Health. 

Loebisch’s Formula.— If the last 
two figures of the specific gravity of the urine 
be multiplied by 2*2, the product indicates the 
number of grammes of solids in 1000 cc. of 
urine. 

Loeche-les-Bains. See Balneology 
{Switzerland, Indijfererit Thermal Waters ) ; 
Mineral Waters {Thermal). 

Loeffler’s Bacillus. See Diphtheria 

{Morbid Anatomy and Pathology)', Post-mortem 
Methods {Bacteriological Investigations ) ; Teeth 
{General Bacteriology of Mo^ith). Loeffleria is 
the name which has been given to a disease in 
which Loeffier’s bacillus is present but in which 
diphtheritic symptoms are absent. 

Loeffler’s Blood - Serum Mix- 
ture. — A culture -medium, consisting of 
neutral meat-infusion bouillon containing 1 per 
cent, of glucose and three parts of blood-serum. 

Loch lei n’8 Diameter.— The length 
of a line drawn from the centre of the subpubic 
ligament to the antero-superior angle of the 
great sacro-sciatic foramen. 

Loewenthal’s React ion. — The 

name given to the agglutination of spirochsete 
obermeieri by the blood -serum of a person 
suffering from relapsing fever. See Relapsing 
Fever. 

LOjfanIn. — A glucoside got from the 
seeds and fruit of StrycJuws mix vomica ; it has 
the formula Cgg H^^ 0^^, and when boiled with 
dilute sulphuric acid yields glucose and loganetin. 

LOSfO-. — In compound words logo- (Gr. 
A,oyos, a word) signifies relating to speech or words; 
thus logamnesia is word-deafness, logagnosia is 
word-blindness, logoneurosis is a neurotic affection 
associated with defect in speech, logcyplegia is 
the loss of power of articulating words, and 
logorrhoea is morbid loquacity. 
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Loffomania or Logromono- 

mania* — insanity associated with great 
talkativeness or loquacity. 

LogfWOOd. See HiEMATOXYLi Lignum. 

Loimology- — science of the study of 
infectious maladies (Gr. Aot/xd?, pestilence). 

Loin. — The part of the body situated (on 
both sides) between the false ribs and the iliac 
bone. See Lumbar Region. 

Loka. — A watering-place in Sweden where 
there are mud-baths {see Balneology, Sweden ) ; 
also an arrow-poison, probably of the nature 
of nux vomica. 

Lolium Temulentum. — Darnel 
seeds, which, if present in bread, may cause 
poisonous symptoms (vertigo, delirium, and 
other nervous symptoms). 

LongfOVlty. See Vital Statistics {De- 
termination of Longevity ) ; Senile Insanity 
{Dementia, the fatal psychical heritage of 
Longevity ”). 

LongfingfS.” — The disordered appetite 
often associated with pregnancy in which the 
patient desires to eat unusual or unsuitable 
things; pika, 

Longrissimus. — A name given to 
various muscles characterised by their great 
length, e.g, the longissimus dorsi, and the longis- 
simus cervicis (or trachelo-mastoid) muscles. 

LongfUS. — A name applied to many 
muscles of the body to distinguish them from 
neighbouring or similarly acting muscles of less 
extent, e.g, the supinator radii longus, the 
palmaris longus, and the flexor longus pollicis, 
etc. 

Loose Bodies. See Ankle-Joint, 
Region op, Diseases {Loose Bodies ) ; BuRSi®, 
Injuries and Diseases of {Tuberculous Bu/rsitis) ; 
Joints, Diseases op {Loose Bodies ) ; Knee-Joint, 
Diseases of {Tuberculous Affections, Diagnosis), 

Loose Shoulders. — The name given 
to an abnormal mobility of the scapuloe seen in 
certain muscular dystrophies, e,g, in Erb’s 
progressive muscular dystrophy. 

Lopez Root. — The dried root-bark of 
Toddalia aculeata ; it is used in India and the 
Colonies, and is described in the Indian and 
Colonial addendum to the B. P. of 1898. There 
are two preparations, the Infusum Toddalice 
(dose, 1 to 2 fl. oz.), and the Liquor Toddalice 
Concentratus (dose, | to 1 fl. dr.) ; it is a 
vegetable bitter, and is used for the same 
purposes as other bitters (to increase the 
appetite, aid the digestion, etc.). 

Lop ho-. — In compound words lopho- (Gr. 


Adc^os, a ridge or tuft) means tuft-like, e,g, in 
the group of bacteria called lophotrichous (having 
cilia in tufts) and in lophocomous (having the 
hair in tufts). 

Lordosis. — Spinal curvature in which the 
convexity is directed forwards ; it is usually an 
exaggeration of the normal lumbar curve. See 
Cretinism {In Adult Age, Description) ; Defor- 
mities (Congenital Dislocation of the Hip, 
Diagnosis) ; Labour, Piocipitate and Pro- 
longed {Pelvic Deformities, Kyphotic Pelvis) ; 
Paralysis {Spastic, Clinical Aspect) ; Spine, 
Surgical Affections op {Lordosis). 

Lorenz Operation. — A method 
(‘‘bloodless’’) of treating congenital dislocation 
of the hip, in which the dislocation is forcibly 
reduced and the head of the femur is maintained 
in contact with the ilium till a deep enough 
acetabulum is formed to keep it permanently 
in position. See Deformities {Congenital Dis- 
location of the Hip, Reduction). 

Loreta’s Operation.— The forcible 
dilatation of the pyloric outlet of the stomach 
(by fingers or dilating instruments) ; pyloro- 
diosis. See Stomach, Surgical {Operations on 
the Stonuich). 

Loretine. — An antiseptic substance 
(C^H JO4SN), a derivative of quinoline ; it is 
employed in aqueous solution (1 in 1000) or 
as a dusting powder. 

Los Angfeles. See Therapeutics, 
Health Resorts {American). 

Losophan. — A proprietary preparation 
(triiodometacresol, C^H^IgO), used in the treat- 
ment of skin diseases ; it contains 80 per cent 
of iodine. 

Lota Vulgfarls. See Snake-Bites and 
Poisonous Fishes {Fish). 

Lotio • — A lotion or wash, for external 
application ; there are two official lotiones, the 
lotio hydrargyri flava and the lotio hydrargyri 
nigra. 

Lotio Rubra. — Red lotion ; a solution of 
the sulphate of zinc coloured with red compound 
tincture of lavender, acting as an astringent 
wash in cases of ulceration, etc. 

Lotio Spirltus.— A wash or lotion used 
in cases of bruise or sprain, and consisting of 
4 parts of rectified spirit to 1 of water. 

Louis’s Law. — The statement that the 
lungs always contain tubercles if there is tuber- 
culosis of any other part of the body. 

Lou pins' III. — A peculiar disease met 
with in animals (sheep), which is characterised 
by springing or leaping movements during pro- 
gression ; it is said to be due to a bacillus. 
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LouvrOSa — In the ventilation of rooms 
with windows, fixed or movable louvres of glass 
may be placed in the panes of the upper sash 
so as to allow the air to enter. 

Lowcock’s Filter.— A bacteriological 
filter consisting of sand and gravel, fitted with 
air-pipes, used in the disposal of sewage. 

Lower Extremity. See Deformities 
{Lower Extremity) ; If ractures {Special^ Lower 
Extremities). 

Lower Ja.w. See Mouth, Diseases and 
Injuries of the Jaw {Mandible). 

Lower, Tubercle of.— A small pro- 
jection on the wall of the right auricle of the 
heart between the openings of the superior and 
inferior venyc cava). 

Lower Uterine Segfment. See 

Labour, Physiology of {Factors of Labour^ 
Primary Powers) ; Labour, Injuries to the 
Generative Organs {Rupture of Uterus) ; Preg- 
nancy, HiEMORRHAGE {Placenta Proevia or 
U na-^oidable Ilmmo^^rJiage), 

Low Fever. See Tropics, Unclassed 
Fevers of the (“ Low ” Fever). 

Lozeng'eS. — Solid medicinal preparations 
made of gum acacia and various flavouring 
substances (black-currant paste, rose water, or 
tincture of tolu), containing a drug such as 
tannic acid, benzoic acid, etc. ; they melt slowly 
in the mouth when sucked. See Prescribing. 

Lubarsch’e Crystals. — Peculiar 
crystals found in the epithelial cells of the 
testicle after death. 

Lucan. See Balneology {Great Britain, 
Ireland). 

Lucas’ SlSfn. — Distension of the abdo- 
men in rickets. 

Lucca. See Balneology {Italy ) ; Mineral 
Waters {Calcareous). 

Lucid Interval. — A temporary return 
to mental health seen in certain cases of insanity 
and delirium. 

Lucifer Match-Maklngf. See 

Trades, Dangerous {Phosphorus Poisoning). 

Lucllla Homlnivora. See Nose, 
Foreign Bodies {Parasites of the Nose). 

Lucllla Macellarla. — The screw 
worm, an insect whose larvae may be found in 
nose, vagina, and in wounds. See Myiasis; 
Nose, Foreign Bodies {Parasites ) ; etc. 

Lucina. — The goddess (Juno or Diana) 
who, in the Roman Mythology, presided over 
childbirth ; floreat Lucina is a toast sometimes 


given at convivial meetings where obstetricians 
are in the majority. 

Ludwlflf’s Ansfina. See Angina 
Ludovici ; Neck, Region of {Inflammatory 
Affections) ; Pharynx, Acute Pharyngitis ; 
Suppuration {Angina Ludovici ) ; Tongue. 

Ludwisr-Salkowskl’e Method.— 

A quantitative test for uric acid and its salts. 
See Uric Acid. 

LudwIsr’S Theory.— A theory of the 
mechanism of renal secretion. See Kidney, 
Physiology of {Mechanism of Renal Secretion). 

Lueck’s Reaction.— A test for hip- 
puric acid, depending upon the intense odour of 
nitro-benzol. 

Lues. — A plague, pestilence, or epidemic, 
now used in a more restricted sense and usually 
with a (jualifying adjective ; thus luxs venerea or 
lues celtica is syphilis, hies congenita is congenital 
syphilis, lues divina is epilepsy, and lues inguin- 
aria or lues pestifera is the plague. 

LuSfano. See Therapeutics, Health 
Resorts {Italian Lakes). 
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See also Abdominal Aneurysm {Diagnosis, 
Differential ) ; Gout {Irregular Gout, Muscular 
and Connective Tissms) ; Hydropathy {Rheuma- 
tism arid Gout). 

Lumbago is usually regarded as a manifestation 
of rheumatism or gout. It is, however, too much 
the practice to pronounce as rheumatic or gouty 
any chronic pain of which the nature is obscure 
or to which no other specific character is assigned. 
So loosely is the term applied, that it is more 
than probable that a variety of ailments, with 
no character in common save that of pain, have 
been classed under it, and much both of false 
experience and faulty practice has resulted there- 
by. However difficult it may be to classify the 
different conditions which may induce lumbago, 
it is probably better to leave their place in classi- 
fication unassigned, than, by ranging them under 
a definite head of rheumatism, to beget confusion 
where clearness and precision are essential both 
for diagnosis and treatment. It is advisable to 
refer briefly to some anatomical and physiological 
facts which must ever be kept in the foreground 
as constituting the central point in the line of 
investigation. 

Anatomy and Physiology . — We are here deal- 
ing with the most dependent part of the trunk 
— that part of the body mainly concerned with 
the maintenance of the upright posture. For 
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the due performance of this function we have a 
series of specially well-developed vertebra? and 
intervertebral discs, clothed by soft tissues to 
a degree befitting the importance of function 
subserved. From without inwards the more im- 
portant soft structures are : (1) the latissimus 
dorsi, serratus posticus inferior, and internal 
oblique lying in the posterior layer of lumbar 
fascia ; (2) the erector spina?, within its own 
layer of fascia ; (3) the quadratus luinborum, 
also similarly enclosed ; (4) the psoas muscle, 
lying in front of the anterior layer of lumbar 
fascia, with the lumbar plexus lying in its sub- 
stance. Particular attention should be paid to 
the vessels, five in number, which run out behind 
the quadratus into the space between the 
transversalis and internal oblique muscles. 
Capillaries and veins correspond. ,The lym- 
phatic system is of even greater importance. 
For an account of the vessels and glands con- 
cerned the reader is referred to the section 
on “Lymphatic System” {vide vol. vi.). The 
difficulties attendant on the investigation of the 
state of the lymphatic vessels and glands in this 
region have, I fear, led us to neglect thinking 
of them as factors of much importance. It is 
more than probable that, if we only had oppor- 
tunities of investigating the state of the glands 
in and about the lumbar area, much light would 
be thrown on the etiology of the local morbid 
conditions. The nerves involved are derived 
from the lumbar plexus, tho anterior divisions 
being intimately associated with the lumbar 
ganglia of the sympathetic system. 

The pain of lumbago must be connected with 
one or other or a combination of the following : 
muscles, skin, connective tissue, vessels in- 
cluding capillaries and lymphatics, and nerves. 
Each and all of them must be considered so as 
to have an adequate conception of the condition, 
and before leaving this part of the subject it is 
well to add : — 

1. The dependent nature of this region, with 
its relatively large amount of soft tissues, pre- 
disposes to defective drainage, so to speak, of 
the part. 

2. The extent of capillary area in association 
with it is very considerable. 

3. The significance of failing elasticity of 
adult and later life, with its associated limitation 
of movement, is of special importance in this 
region of the body. 

Clinical. — Lumbago in its simplest form 
consists of a pain in the small of the back, with 
diminution in movement, anteriorly and later- 
ally, the pain being aggravated by any move- 
ment which brings into play the forementioned 
muscles. There is no apparent constitutional 
disturbance. The onset of pain may take place 
after exposure to cold or damp, but frequently 
no exciting cause can be assigned. The duration 
is a few days or more ; in some instances the 
pain may remain in a subacute or chronic stage 


for months. A more adequate account of tlie 
disease is found in the description of a regular 
acute attack of lumbago. The following notes 
are made from the case of a young medical man 
under the writer’s care, and is the most striking 
example of the disease that has come under his 
observation. It illustrates better than any 
general description the severity and importance 
of the condition : — 

When about sixteen years of age (now aged 
thirty-two) patient had ** his first attack of 
lumbago, which laid him up for at least several 
days. Had been much exposed to wet and cold 
the previous night. Since that time he has had 
similar attacks, of greater or less severity, up 
till the present time, on an average about twice 
a year. The last attack was in January 1900, 
and was a rather severe one. Its description 
also applies to other attacks with very slight 
modifications. For two or three days before 
the attack patient felt a stiffness in the lumbar 
muscles. From past experience this was an 
indication to “walk warily.” When bending 
over the basin in the act of washing his face in 
the morning, and when in the act of assuming 
the erect attitude, he was suddenly seized with 
a very severe pain in the upper lumbar region. 
The pain was described as “ terrible,” and of a 
sharp, stabbing character. He had to seize 
hold of the back of a chair, and had to be 
assisted back to bed. He felt as if one of the 
lumbar vertebrae had been suddenly removed, 
and that, if he attempted to stand without 
supporting himself with his hands on the back 
of a chair, he would have “broken in two.” 
When in bed and at rest tho pain persisted, 
though of a dull aching character ; when any 
movement was attempted, the severe lancinating 
pain recurred. On coughing, but especially on 
sneezing, the pain was excruciating. A dull, 
aching pain was felt continuously for first five 
or six days. After tho first day or two the pain 
began to move downwards, and at the end of a 
week it was most severe in the sacral and right 
gluteal region ; a few days later it was felt in 
the back of the right thigh. (There was con- 
siderable pain caused by the movements of 
respiration during this attack, but this had 
never been experienced before — possibly due to 
implication of the sheath of the quadratus 
lumborum muscle or some of the abdominal 
muscles.) In every previous attack the pain 
gradually moved downwards, and was usually 
last felt in the back of the right thigh. This 
was not in the least affected by pressure over 
the course of the sciatic nerve, and the pain 
was not increased at all by the ordinary tests 
for sciatica. During the whole period in which 
patient was confined to bed the general health 
was quite good, tho appetite was unimpaired. 
He got out of bed on the tenth day, and at the 
end of a fortnight was able to resume work, but 
an aching stiffness and weakness continued for 
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Another week. On several occasions patient 
has experienced severe pain in the abdominal, 
pectoral, and neck muscles of a nature similar to 
the above, but less in degree. The hereditary 
predisposition in this case was very pronounced. 
The father and mother have both suffered from 
lumbago as far back as patient can remember, and 
a brother had a very severe attack when set. 18. 

This case was a little exceptional in respect 
of the absence, so far as noted, of definite 
constitutional disturbance. Some derangement 
of appetite, furred tongue, and febrile urine are 
very common ; and it is probable that if the 
state of the bowels was very closely inquired 
into both previous to and during an attack, 
some evidence would be forthcoming of con- 
stipation and increased footor of evacuations, 
pointing to a source of toxic poisoning. It is 
one of the striking features of this disease, 
that it may be present lander circumstances 
apparently least favourable to its development. 
Thus it is not infrequently met with after active 
exercise, such as a round of golf, especially in 
subjects of a sedentary occupation. (To prevent 
any. misconception as to the writer’s views on 
the value of that exercise, he might here state 
that in such a case the best plan of treat- 
ment is to recommend another round, followed 
by a hot bath.) Again it is frequently seen 
in middle-aged and elderly gentlemen in the 
autumn, after the summer holiday ; in this 
respect it resembles some other conditions. 

Etiology , — What is the etiology of this con- 
dition 1 In the absence of definite pathological 
data to go upon we can only theorise. The 
views commonly expressed are as follows : — 

(a) Inflammatory changes in the muscles or 
intermuscular connective tissue. 

(b) Neuralgiac affections of the nerve termina- 
tions in the muscles. 

(c) Actual rupture of muscle-fibres at the 
seat of attachment to the iliac crest. 

It is unnecessary to discuss these views in 
detail. Personally I am inclined to the view 
that a thrombosis of the arterioles and capil- 
laries best explains many of the subacute and 
chronic cases ; it probably also plays a part 
in the more acute cases. The cause of this is 
to be sought in the action of some toxic 
substance which, from reasons already noted, 
accumulates in that region to an extent 
sufficient to induce pronounced vascular and 
probably also muscular and nervous changes. 
The source of this toxic substance is partly in 
the alimentary canal and partly in the tissues 
themselves. The disease is, in short, in most 
cases merely a local expression of a toxaemia. 
It is probable that if the blood was carefully 
examined before, during, and after a paroxysm, 
much important evidence in favour of this view 
would be obtained ; the well-known facts of its 
occurrence after exposure to cold, fatigue, and 
the like, are also in its favour. 
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Differential Diagnosis , — Very little need be 
said under this head. Renal conditions must 
be differentiated ; and this, in doubtful cases, 
can only be done after a systematic examination 
of centrifuged urine. We must also bear in 
mind that this region is the favourite site for 
the initial pain of some infectious disease — 
e.g. influenza, smallpox, etc. (This point is of 
special interest in view of the theory suggested 
as to the toxic nature of this condition.) In 
women, coxal gia may have to be eliminated 
before any conclusion be arrived at. As a rule, 
however, the diagnosis is perfectly apparent. 

Treatment , — Whether that view be correct or 
not, there is no doubt that it constitutes the 
safest and best guide to treatment. The main 
principles of treatment are : — 

1. Promote depletion by ((z) a brisk purgative, 
and (ff) by diaphoresis, preferably by a hot 
bath, Turkish bath, or the like. The degree of 
this depends on the type of the individual. 
Sthenic patients require more powerful mea- 
sures ; in asthenic cases these measures may 
be advantageously combined with judicious 
stimulation. 

2. Put the muscles out of action by adopting 
the recumbent posture ; soothe the part by the 
application of heat. The manner of heat is 
immaterial. 

3. The food and drink should be restricted in 
amount, and of the simplest quality ; water- 
drinking should be encouraged. 

4. When the services of a really skilled 
masseur can be obtained, they are invaluable 
even in the acute stages. The judicious use 
of effleuracfe^ etc., in combination with heat 
will usually effect a wonderful relief, even to 
apparent cure. 

In the hands of some authorities various 
drugs have been found useful, especially sali- 
cylate of soda, phenacetin, guaiacum, pot. iodide, 
etc. ; but the writer’s experience leads him to 
lay very little stress on drug treatment of this 
condition. Similarly, external applications other 
than those mentioned are, he believes, compara- 
tively inert. Chronic cases should be treated 
along lines similar to those already laid down. 
Seek to restore the impeded circulation in 
the capillaries, and renew the secretory and 
excretory processes of which they are the 
agents. Balneological measures are of the first 
importance, both as prophylactic and curative 
remedies. 

To those who cannot readily obtain the requisite 
amount of active exercise and fresh air desirable, 
it is advisable to recommend the daily perform- 
ance of two or three studied muscular move- 
ments — movements calculated to bring into 
play those muscles whose function, through 
non-use, is being abused. These movements 
are best done in the morning, and should be 
performed slowly, and extend over at least ten 
to fifteen minutes. 
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Lumber. — Relating to the lumbar region 
(Ivmho- in compound words, such as Ivmho- 
sacral). 

Lumbar Abscess. See Abdominal 
Abscess; Spink, Surgical Affections of. 

Lumbar Anasthesia. — Spinal 
Anaesthesia; analgesia produced by the injec- 
tion of a solution of a drug (cocaine, novocaine, 
stovaine, etc., usually combined with adrenalin) 
into the spinal arachnoid in the lumbar region ; 
it has been extensively employed for operations 
on the abdomen, pelvis, and lower limbs, and 
has been used to relieve the pains of labour. 

Lumbar Colotomy. See Colotomt 
(Lumbar). 


Lumbar Glands. See Lymphatic 
System, Physiology and Pathology (Abdomen ) ; 
Uterus, Malignant Tumours of (Infection of 
Glands). 

Lumbar Hernia. See Hernia 

(Lumbar). 

Lumbar Nephrotomy. SeeKwnEYy 

Surgical Affections of (Operative Procedures). 

Lumbar Plexus. ’ See Spine, Surgical 
Affections of (Lumbar Plexus), 

Lumbar Puncture. See Spine, Sur- 
gical Affections (Lumbar Pumture ) ; see also 
Hydrocephalus (Surgical Treatment^ Lumbar 
Puncture) ; Meningitis, Epidemic Cerebro- 
spinal (Diagnosis). 
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